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PECHE NOLOGY D : 
Wartime Training Of Plant Personnel 


J. A. KRUG, Director, Office of War Utilities °« N.E. FUNK, Vice President, Philadelphia Electric Co. 
The Topping Program At Sherman Creek 
How To Operate Large Boilers 
Capacitors Play Vital Role In War Work 

















Typical installation of an Elliott mari 

type deaerating feedwater heate 
Hundreds of these units are tode 
serving America’s sea-going powé 
plants. They are built to operate eff 
ciently under the special conditions ¢ 
marine service. 


ONE OF AMERICA’S GREAT BUILDERS @ 


STEAM JET EJECTORS FEEDWATER HEATERS 


STEAM TURBINES 
MOTORS AND DEAERATORS 


GENERATORS 






























The slamming roar of the big guns is dulled to heavy thuds, in the strained quiet of 
below decks, while the big battlewagon sways to the recoil of tons of metal starting 
their flight toward the enemy. 

In the ship’s power plant there is a tensity, a supreme watchfulness of equipment, 
dials, indicating instruments, and a split-second response to orders transmitted from 
above. Engineer officers and their staffs are winning the battle just as surely as the men 
at the fire-control stations. And their equipment must function positively. In the stress of 
battle, there must be no power failure. 

So Elliott deaerating heaters, serving in Uncle Sam’s fighting ships, must be—and 
are—as dependable in their performance as the. very guns themselves. They help to 
win battles by heating boiler feedwater to the highest possible temperature and, by 
deaeration, preventing corrosion troubles in boilers, piping, and turbines. 

They help to win battles on land too. On the home front in the nation’s power 
plants, deaerating heaters have long been essential equipment. They are doing their 
part in the battle of production. 


ELLIOTT DEAERATING FEEDWATER HEATERS 


are working in steam plants of all kinds, ashore and 






afloat. They heat the water to the saturated tempera- 


ture of the steam supplied, at the same time accom- 





plishing the removal of corrosive gases. They are fully 
automatic, requiring no control or adjustment. They 
are the successful result of Elliott Company pioneering 
in the realm of deaeration beginning 24 years ago. 


Elliott engineers are glad to work with you today : 
|_£ 

S : Elliott 400,000 Ib. per hour unit designed 

for your plant. Full details and bulletin upon request. fer eparatldgy pioteaee af 108 1h. gage. 


One of several such units in a large 
utility plant. 


LLIOTT Coupon 


toward getting the best possible heat balance set-up 
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DWER AND PROCESS EQUIPMENT 


RIFUGAL BLOWERS TUBE CLEANERS SUPERCHARGERS 
ENSERS STRAINERS FOR DIESEL ENGINES 














-y- EEPING runways Clear for take-offs 
K and landings of fighters and bomb- 
ers, is the specialized job of this giant 
‘“Tournacrane” powered with a Cum- 
mins Diesel. This new and interesting 
mobile crane is typical of the many im- 
portant wartime uses of Diesels. 

To keep Diesels at maximum effi- 
ciency, not only in the service of our 
Armed Forces, but in war plants, light- 
ing plants, pumping stations, etc., op- 
erators everywhereare lubricating them 
with Texaco. 

Texaco Algol or Ursa Oils, for ex- 
ample, keep engines clean. Their use 
assures long life of bearings, pistons 
and liners, free rings, compression- 
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tight seal, full power, and fuel economy. 
Due to operators’ success with it— 
More stationary Diesel horsepower 
in the U. S. is lubricated with 
Texaco than with any other brand. 
So effective have Texaco lubricants 
proved that they are definitely preferred 
in many other important fields, a few 
of which are listed in the panel. 

A Texaco Lubrication Engineer will 
gladly cooperate in the selection of the 
most suitable lubricants for your Diesels. 
Just phone the nearest of more than 
2300 Texaco distributing points in the 
48 States, or write: 

The Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 


TEXACO Lubricants and Fuels 


TUNE IN THE TEXACO STAR THEATRE EVERY SUNDAY NIGHT—CBS ye HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY 

















THEY PREFER TEXACO 


* More locomotives and railroad cars 
in the U. S. are lubricated with Texaco 
than with any other brand. 


* More revenue airline miles in the 
U. S. are flown with Texaco than with 
any other brand. 


* More buses, more bus lines and more 
bus-miles are lubricated and fueled 
with Texaco than with any other brand. 


* More stationary Diesel horsepower 
in the U. S. is lubricated with Texaco 
than with any other brand. 


% More Diesel horsepower on stream- 
lined trains in the U. S. is lubricated 
with Texaco than with all other brands 
combined. 
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THE ANSWER TO 
YOUR PIPING PROBLEMS! 


Afhether you need piping regularly or 
'Y merely for occasional jobs, you will be 
. glad to have our new handy 


64-page Flori Guide 
of Fabricated Piping 


for ready reference. It suggests new ways of using 
piping and short cuts to pipe planning. Packed 
full of illustrations and list prices for every 
conceivable kind and size of fabricated piping. 


We shall be delighted to mail you a copy with our 
compliments. Write today to the Research Depart- 
ment of The Flori Pipe Company, St. Louis, Missouri. 








THE FLORI PIPE COMPANYe ST. LOUIS—-CHICAGO 
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y YE IS NOT WORRIED (or, as Time would gargle 
{ I it, not worried is he) about the immediate post- 
war era in the United States, Alfred P. Sloan, Jr., chair- 
man of General Motors Corp., told a meeting of. busi- 
nessmen and Army and Navy officers in Chicago some 
time ago. He is, however, considerably concerned about 
the distant future. The nation, he declared, faces a post- 
war period in which it will take at least five years to 
catch up with the accumulated consumer demand for 
goods. His own corporation, he said, anticipates that 
instead of producing and selling 10,000 automobiles 
every 24 hours, as before the war, it can build and mar- 
ket 15,000 units a day. The letdown will come when 
this pent-up buying power has been exhausted, unless 
private enterprise is able to draw blueprints for winning 
the peace. He urged the government to make a frank 
statement of policy now regarding its peacetime inten- 
tions, to enable industry to plan intelligently. Just how 
the government could rightly commit the country to 
policies rigid enough for this purpose, Mr. Sloan did 
not say. 


¢ “HE ROLE of industrial research in winning the war 

| and planning the future was the keynote of a re- 
cent two-day program dedicating the new Goodyear Re- 
search Laboratory at Akron, Ohio. The laboratory con- 
tains the newest and most powerful tools of scientific 
research, such as the electron microscope, the analytical 
spectrograph and the infra-red spectrometer. At this 
ceremony, leaders of American science and industrial re- 
search took part in a series of four symposiums on the 
subjects of synthetic rubber, plastics in war and peace, 
the future of chemistry, and the future of transportation. 
At the moment, the Goodyear Co. has one customer, the 
United States of America, but when it is able to go back 
to the job of serving its millions of civilian customers, 
it looks to this new laboratory to play an important part 
in enriching American life. The chief objective of the 
program for the new laboratory will be to improve the 
quality, value, and serviceability of rubber tires of all 
kinds. It will, however, carry on research in many re- 
lated fields including rubber and plastics, also’ in both 
heavier-than-air and lighter-than-air craft and various 
branches of metallurgy. Studies will also be made of the 
use of transparent films for packaging food and the like. 


\ TOW THAT the submarine menace is lessening, 
NX the British and ourselves may be able to take 
advantage of the tremendous supply of iron ore available 
from the British colony of Sierra Leone on the west 
coast of Africa. At Marampga, a great hill of ore was 
found about 10 yr ago by a group of Scotsmen who 
developed it with very little assistance from Great 
Britain, which at that time was getting all the iron 
desired from Sweden at a low price. The ore is mined 
and transported by rail to Pepel on the west coast 
of Africa, about 52 mi away. The railroad can handle 
5000 tons a day. Beyond Marampa is another and 
bigger mountain of iron, which has not yet been touched. 
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, ee AVERAGE AMERICAN SOLDIER in the 

European-African theatres, said Drew Middleton 
not long ago in the New York Times, has a single peace 
aim: to get home to his job and his family and forget 
about the rest of the world and the war. The men want 
to get back to the same kind of world they knew in 
1939, Very few of them realize, says Mr. Middleton, 
that it can never be the same kind of world again. Mem- 
bers of the 1917 A.E.F. will understand the reason for 
this feeling, whether they think it is right or not, Also, 
a few of them will understand the consequences of it. 
Here is another interesting thing. Herb Graffis, of the 
Chicago Daily Times, some time ago questioned a num- 
ber of service men about their post-war plans. One of 
their principal ambitions, he found, was to get back 
home, marry the girl, and get started in some kind of 
small business of their own. On the other hand, Senator 
Thomas of Utah says “It may be well not to try to tell 
the returned soldier too much. He may have something 
to tell us. He may come home with more altruism than 
many. of our less idealistic and more practical people 
think.” We respectfully call the foregoing ideas to the 
attention of all post-war planners. 


Yb sengareeiog training enrollment in the United 
States shows a steady increase, according to the 
latest figures available from the U. S. Office of Educa- 
tion. Enrollments in Federally-aided regular vocational 
classes reached 2,629,733—an increase of 200,689 over 
enrollments in 1940-41. Of the total, 610,050 were 
in vocational agriculture classes, 850,597 in trade and 
industry classes, 954,041 in home economics classes 
and 215,049 in distributive education classes. Enroll- 
ments in the program of Vocational Training for War 
Production Workers continue to increase. Since July 
1940, there have been 4,555,826 enrollments. In 
March, 1943, 287,396 persons were being trained. There 
is an increasing tendency on the part of war production 
employers to hire beginning workers and refer them 
to the public vocational schools for short ihtensive 
courses. Many of the new trainees are women. The 
program of Vocational Training for Rural War Pro- 
duction Workers since December 1940 has had a total 
enrollment of 945,926. In March, 1943 there were 
172,666 enrollees. 


VV THEN STEEL SPRINGS go to war—no beunce, no 
/'Y armchairs, no davenports—no sale! So the fur- 
niture manufacturers got busy and developed wooden 
springs. Heywood-Wakefield Co. of Gardner, Mass., de- 
veloped elliptical wood springs that do not require re- 
designing of existing furniture. Considerable work in the 
development of wooden springs had already been done 
by L. Moholy-Nagy at the School of Design, Chicago. 
He advocates treating wood as a new material and not 
imitating the designs of other materials in wood. Wooden 
springs of his design are to be manufactured by the Seng 
Co. The Nachman Spring-Filled Corp. of Chicago has 
also developed a new seat construction of pre-formed 
laminated material held together by wooden strips. 
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RONICALLY ENOUGH, America and Britain are 
now solving one of Germany’s post-war problems by 
bombing, points out the Chicago Daily News. With all 
that rebuilding to do, there'll be no lack of jobs in Ger- 
many. That also applies to Britain. Lest we Americans 
kid ourselves into thinking that we'll be sitting pretty 
after the war, sitting on top of the world, let us take 
account of one fact—the rebuilt industries of Europe 
will be new. They will be free of the handicaps of obso- 
lescence and of the claims of past investment that have 
always handicapped older industrial regions in competi- 
tion with new industrial systems. 


A? THE RATE production of high-octane aviation 
fuels by alkylation, polymerization, hydrogenation, 
various fluid and solid catalytic processes is going ahead, 
at the expense of kerosene and distillates, suitable Diesel 
fuels will be on the critical list by 1944, C. M. Larson, 
Sinclair Refining Co. told the recent SAE meeting. Here 
is how the conversion of a 55,000 bbl per day refinery 
is affected by making 4000 b/d of 100 octane gasoline. 
Products-Barrels per day manufactured 
Without 100 octane With 100 octane 


manufacture manufacture 

Gasoline 

72 octane* 13,000 13,000 

80 octane* 8,000 8,000 
100 octane* none 4,000 
Kerosene (No.1) 4,000 3,000 
No. 2 Fuel 8,000 (50 cetane) 5,000 (40-45 cetane) 
No. 4 Fuel 1,000 (40 cetane) none 
Residual Fuel 20,000 20,000 

(Industrial) 

Misc. and gas__ 1,000 2,000 


*Leaded value. 


PPLICATION to operate helicopters of large carry- 
ing capacity has been filed with the Civil Aero- 
nautics Board in Washington by the Greyhound Corp., 
operator of surface busses. These helicopters will be 
intended for use as air busses to connect larger cities and 
towns and to supplement the regular highway bus. Plans 
have been developed to such an extent that a proposed 
air bus map of the country has been drawn. 


OWDER METALLURGY is not new but its devel- 
opment since the war started is a mechanical miracle. 
Machine parts that can be produced in no other way are 
pressed from powdered metal. A dramatic example is 
the self-lubricating bearing that sucks up oil as a sponge 
absorbs water and gradually doles it out again during a 
long lifetime. These bearings are made porous by adding 
a volatile to the powdered metals. During the heat treat- 
ment the volatile burns out, leaving a network of tiny 
reservoirs which hold oil up to 35 per cent of the volume 
of the part. Squeeze one of these bearings in a vise 
and tiny drops of oil exude from its pores; release the 
pressure and the oil is sucked up again. In sub-zero 
climates, the self-lubricating bearings are not affected, 
and they do not bleed their oil im desert heat. Powder 
metallurgy’s most spectacular triumph, however, is the 
tungsten-carbide cutting tool. Tungsten cannot be cast 
or machined like softer metals but it can be mixed in 
powdered form with other ingredients, pressed into 
shape and baked. One result is a tool that will heat 
to 3000 F without losing its cutting edge. 





VAILABILITY of new materials and machinery 
after the war will radically change railway freight 
equipment, increase railway electrification and use of 
Diesel engines, and improve freight cars, said Morris P. 
Taylor of the Southern Pacific Co. at the recent semi- 
annual ASME meeting. Coal is plentiful in this country. 
The petroleum situation is more confused. Any change 
from the pre-war surplus position will intensify cracking, 
which may reduce supply of Diesel oil fractions, also 
bunker oil for steam locomotives. Electric power will 
be plentiful in the post-war era, with large blocks avail- 
able at very low rates, especially in the West. The pres- 
ent steam locomotive will be further improved in effi- 
ciency and reliability, but due to the narrow temperature 
limits between which it operates, will never be a high 
efficiency machine. However, due to low first cost, it 
will continue to be used extensively for seasonal and 
limited traffic or where cheap coal is available. The 
Diesel-electric locomotive has many advantages for 
freight service, and its use will expand, for it is powerful, 
smooth, efficient; present freight units are about 25 per 
cent overweight, which excess will be eliminated in post- 
war era by improved design and materials. However, 
the future of Diesels is tied up with the petroleum situ- 
ation, and Diesel fuel may be less plentiful. With low 
interest rates, cheap power and aluminum, vacuum tube 
converters, and other developments, plus decreasing 
abundance of petroleum, many Western Lines may find 
electrification profitable. The combustion turbine and the 
steam-electric turbine, especially with mercury top cycle, 
have possibilities; particularly the mercury cycle; any 
unit that could get high thermal efficiency on powdered 
coal would cut fuel costs way below the Diesel, except 
on the Pacific Coast. House cars (box, etc.) will be 
made of welded alloy steels or light metals, and of glued 
wood and moulded plywood. Underframes will be of 
welded alloy steels or light metals. Open top cars to 
handle coal, ore, etc., will be made of corrosion- and 
abrasion-resisting steel, welded. Tank cars will be of 
welded tubular construction of alloy steel. Probably 
the most radical changes will be in freight car trucks, 
which are being redesigned to reduce weight and im- 
prove high speed riding and such developments will be 
further advanced when post-war materials become avail- 
able. Draft gears and springs will be redesigned to in- 
clude rubber and hydraulic characteristics to reduce 
shocks under all conditions. 


N OIL FIELD less than 100 mi below the Arctic 
Circle in Northwest Territory will help supply 
gasoline and fuel oil needs of the Army and Navy in 
Alaska and Canada, according to a recent disclosure by 
the War Department. A pipe line will move the oil 
from the Norman Wells field, near Fort Norman, some 
600 mi westward to a refinery at Whitehorse on the 
Alaska Highway. There it will be converted into high- 
octane gasoline for planes operating out of Alaska bases 
and into fuel oil for naval craft in the Alaskan area. 


ETERANS of the last war will learn with envy says 
a news correspondent, that by sprinkling an entirely 
new powder in their clothes, American troops in Africa 
kept themselves practically free from lice. Whadda ya’ 
mean, practically? Either ya’ got °em, buddy, or ya’ ain't! 
It’s like there’s no such thing as a practically fresh egg. 
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BETTER ELECTRIC WELDED STEEL TUBING 


Sor Yoday and Yomoncw 





PRODUCED ON AMERICA’S MOST MODERN TUBE MILLS 


For your wartime applications requiring greater 
strength and lighter weight, Talon's Electric Welded 
Steel Tubing is being produced in ever increasing 
quantities. Sizes now available for reasonably prompt 
delivery range from 34" to 4" O. D. in lengths up to 
40 feet. It is cold-formed from strip steel on the most 
modern, precision controlled equipment in existence. 
Since the accurate gauge and width of the flat-rolled 
strip are controlled by very close tolerances, the 
O. D. and |. D. of the finished tube are concentric. 


As no extra metal is added in the welding process, 


TALON 


STEEL TUBE DIVISION 


.. 


the grain structure of wall and weld is homogeneous. 
Physical properties are further improved by atmos- 
pheric annealing; fhis also produces a scale-free, bright 
finish which hides no defects on either inside or outside 
surface. Maximum strength of Talon's Electric Welded 
Steel Tubing is assured by hydrostatically testing every 
foot of pressure tubing for safety and by carefully 
inspecting mechanical tubing to meet your own indi- 
vidual requirements. Hence, Talon's Electric Welded 
Tubing meets A.S.M.E., S.A.E., A.S.T.M., A. B.S. 


and all standard government specifications. 
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— is the story at Wyandotte Chemicals Cor- 
poration’s Michigan Alkali Div. Power Plant. 


Such evidence of satisfactory service needs 
little comment—is ample proof of the soundness Th a N 8 | t T ra | 
of design and metallurgy known and — 


by more than 12,000 Yarway Blow-Off Valve users. 


Eight Yarway Unit Tandems are used in the 5 : 
new Integral Furnace Boiler—five on main boiler é # C t | G f wd AY 
blow down lines and three on water-wall drains 
—for these valves are equally suitable for blowing 


gore eet eines YARWAY UNIT 
Why not look into this finest Yarway high 


pressure blow-off valve—the valve that has made 


such records as, “3000 blows at more than 1300 

Ib boiler pressure, without replacement of a TA N D 7 M B | 0 W- 
single part or repairs of any nature,” in the 

plants of leading utilities and industries. 


a. off Valves for New 


Write for Catalog; section B-422 for pressures 
up to 400 Ib, section B-431 for pressures up 


1¢ 2500 Ib. 1000psi Boiler 


YARNALL-WARING COMPANY 
114 Mermaid Avenue, Phila. 18, Pa. 
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BLOW-OFF VALVES 

















23 years of steady, trouble-free service is record 
of MONEL trimmed main steam gate valves in 
Springdale Station, West Penn. Power Company 


In 1920, four main steam gate valves with Monel 
stems, seats and discs were installed in the #1 
steam header at the Springdale Station of the West 
Penn. Power Co. They were made by the Chapman 
Valve Manufacturing Co., Indian Orchard, Mass., 
per specifications of Sanderson & Porter, consult- 


ing engineers, and the Power Company. 


A few years ago the steam header installation 
was changed. A new topping unit was added and 


the piping was altered. 


MONEL © “K” MONEL © “S” MONEL @ “R” MONEL © “KR” MONEL © INCONEL @ “Z” NICKEL © NICKEL 
Sheet... Strip... Rod... Tubing ...Wire...Castings ; 
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The valves .. . which had already given constant, 
trouble-free service for about two decades... were 


put back in the line. 


Today they are still in steady operation—after 
23 years...with no attention except occasional 


renewal of the gland packing. 


This service record is not unusual. It is a typical 
example of how Monel parts... installed by fore- 
sighted engineers long before the war... are now 
providing a “bonus” of long, trouble-free service 
for today’s heavier power plant operation. The 
International Nickel Company, Inc., 67 Wall Street, 
New York 5, N. Y. 
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ONE GF A SERIES OF SUGGESTIONS TO AID PRODUCTION 


HOW TO 
SOLVE 


Operating Problems 







Here’s a 
“Hot Spot” 
for Oil 





Those Valves Must Stay CLEAN! 


ERE’S WHAT dirty discharge valves can 1. High chemical stability—freedom from de- 
result in: Leakage of air, decreased posit. 
capacity, lower efficiency, higherdischarge _ 2, High lubricity—full protection to piston and 
temperature. cylinder with minimum feeds. This mini- 
For assurance of clean valves—use the cor- mizes the amount carried to the discharge 
rect oil. valves, further safeguarding against de- 
The oil—carried past the valve by the com- posits. 

pressed air—coats it with a necessary oil film. You'll find Gargoyle D.T. E. Oil does both 
The oil must not oxidize jobs well. It will help you secure full capacity 
on this “hot spot.’ That output with minimum time and expense needed 

is why it must provide: for maintenance or repairs. 


SERIES OF SUGGESTIONS TO AID PRODUCTION 


SOCONY-VACUUM OIL CO., INC.— Standard Oil of N. Y. Div. » White Star Div. * Lubrite Div. « Chicago Div. 
White Eagle Div. > Wadhams Div. * Magnolia Petroleum Co. » General Petroleum Corporation of Calif. 


CF A 


ONE 


am HEE Ee Eee ee Ee Ee Ee ee ee ee Ee ee ee ee eee ee ee ee ee ee ee ee eee ee eee ee eee ee ee ee ee ee eee ee ee 


CALL IN SOCONY-VACUUM 














HE executives of the Philadelphia plant of Vick 

Chemical Company decided that conversion to 
coal, America’s plentiful fuel, was necessary to insure 
continuous operation. Steam is required for process- 
ing, heating water, air conditioning, humidifying and 
heating the building. 

Iron Fireman automatic coal stokers were installed 
in August, 1942. Near-record cold weather this past 
winter made the heating load larger than usual, and 
steam requirements for manufacturing were greater 
than ever before. In spite of these increases, Iron 
Fireman stokers handled the load. In addition, Iron 
Fireman’s automatically controlled 
firing met the problem of rapidly chang- 
ing steam requirements for cooking raw 
materials. It has cut fuel costs, thus re- 
ducing coal tonnage, transportation, 


and thereby aiding our war program. 


IRONG3 


THE IRON FIREMAN 


Averts Threatened Fuel Shortage 
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Easy to Change to Iron Fireman Coal Firing 


If you are faced with fuel changes or increased steam 
loads, find out how quickly Iron Fireman equipment 
can be installed. Iron Fireman engineers are ready to 
make an immediate survey of your steam plant. No 
obligation. Iron Fireman Manufacturing Company, 
Portland, Oregon; Cleveland, Ohio; Toronto, Canada, 






Two Iron Fireman stokers 
supply steam for processing 
and heating at Vick Chemical 
Company, Philadelphia, Pa. 













FIREMAN 


Stoker: 


Automatic Coal 
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Sufficient space was not available at the front of the boiler and the Iron Fireman stoker was installed through the side of the furnace. 


"Our Iron Fireman automatically con- 
trolled coal stokers now handle a 


rapidly fluctuating load that is even 


larger than the demand which was 


carried by our former firing system.” 


James Wood 


Power Plant Supervisor 
Vick Chemical Co. 


IRON FIREMAN STOKERS ARE AVAILABLE-— Write for Information 


Output of Iron Fireman commercial and industrial stokers has been substantially increased to equip heating 
and power plants converting from oil, hand-fired coal and gas. Our nationwide organization of qualified factory 


representatives and dealers is at your service. Write for literature. Iron Fireman Manufacturing Company, 


rs 3519 West 106th Street, Cleveland 11, Ohio. 
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%& OIL REFINERY—S-A steam genera 
having capacity of 75,000 Ib. 
steam per hour at 275 Ib. per sq.i 
pressure and 680 deg. F. Fuel 
combination gas and oil. 


From destroyers to battleships—a 
craft carriers to inland waterw4 
towboats—Foster Wheeler mari 
steam generators are in the fig 
for Liberty. 


FOST 
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% PUBLIC UTILITY—Three-drum steam generator %& INDUSTRIAL-PLANT—T hree-drum 
with superheater, economizer, and tubular air steam generating unit of 210,000 lb. of steam per hr. 


heater; capacity 400,000 lb. of steam per hr. at capacity, at 275 lb. per sq. in. pressure and 520 deg. 
po p.s.i. and 900 deg. F. Fired with pulverized F. Stoker fired. 
In addition to hundreds of marine boilers for the Navv, Coast Guard and Maritime 
Commission, Foster Wheeler, since Pearl Harbor, has built 138 stationary boilers 
ranging in capacity up to 500,000 lb. of steam ver hour. 
40 for CHEMICAL PLANTS 10 for OTHER WAR PLANTS 
19 for ORDNANCE PLANTS 10 for PUBLIC UTILITI -§ a 
16 for OIL REFINERIES 43 for EXPORT TO ALLI 


FOSTER WHEELER CORPORATION .... 165 BROADWAY, NEW YORK 6, 


HEELER 
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In America’s great aircraft industry which is producing at 
a record speed undreamed of in history, American Blower 
products are performing vital roles. Heaters for hangars, fly 
ash collectors for flying field heating plants, fans and dehu- 
midifiers for air conditioning, heating, ventilating and dis- 
tributing air in hangars, plane and engine plants, special 


equipment that makes possible revolutionary new processes, 

and even Fluid Drives for many of the planes themselves, are 
Bbeing produced in record quantities at American Blower's 

great factories. In the Public Utilities, whose plants are 

being taxed to capacity to furnish the load for the production 

of war materials, American Blower Mechanical Draft equip- 

ment, Collectors and Fluid Drives are meet- 

ing every test. Till Victory—making the ma- 

chines of war hum is our job. After 

Victory—remember, you can always depend 

on American Blower equipment. 


AMERICAN BLOWER 


i’ AMERICAN BLOWER CORPORATION, DETROIT, MICH. ik A; >} 





CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONT. 


Division of American Radiator and Standard’ Sanitary Corporation 


— 





: : Precision work in manufacturing requires the best 
/ “ possible working conditions. The dehumidifier shown 
: above and the air supply fans under construction pic- 
tured below are typical of hundreds of such units 
furnished for cooling and conditioning many of 
America’s foremost aviation plants. 
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American Blower fans 
such as this one are 
used extensively in the 
aircraft industry for 





i 
* =f numerous testing pur- 
vi poses and to supply air 
[e6=60foat:~ high velocity in 


wind tunnels. 





lt Ah Mh he te Mg 


Atma tans e 
way 
v 


ae 








See mel 











American Blower Fluid 
Drives are performing 
many vital functions in 





{ o the aviation industry. 

' ‘ ed ° , : 
(sa ; This particular unit Aa 
his. a (left) is one of many F ee. ~ | .-. ee 
ee oy used for running-in aoe } —. 

\o +, and power testing air- 

\ , es craft engines. cA. 
oC The high pressure fan 
ma (right) with Fluid Drive 


Variable Speed Con- 
trol is used to supply 
conditioned air to car- 
buretors on test. 








STEAM LOADS JUMP ALL OVER THE MAP in 
this large steel mill, as can be seen from the 
load and pressure charts. But notice how 
fast the boilers respond, maintaining pressure 
within a few pounds. 


* * * 


FAST RESPONSE FROM STOKERS is assured by 
this Hagan Stoker Speed Control which feeds 
coal at the exact speeds required to furnish 
the necessary amounts of steam. Note sim- 
plicity and accessibility. 
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tagenae of Masjan Unite 


gives you MORE STEAM the instant you need it 


TEP on the gas in your automobile and you get 

instant response. If you didn’t, you would soon 
be looking for another car. That’s the kind of action 
Hagan Control brings to your boilers—and it’s all 
automatic. 

Big load shifts or small get instantaneous, accu- 
raie response to steam demand when you need it— 
not 15 seconds later. War plants need this flexibility 
of operation and all of them equipped with Hagan 
Control have it. 

Other factors may vary but Hagan Control is so 
sensitive to the slightest change in demand, so auto- 
matic and independent of human help, so quick in 
its response, and above all, so dependable, it is one 
known quantity you can always bank on. 

This dependability is only one of the important 
characteristics of Hagan Control. 


Topping even that in importance today is the 
improvement it makes in steam output. Because, 
regardless of other means to increase boiler capacity, 
Hagan Control, by adjusting all auxiliaries for 
maximum output, will insure the maximum of 
steam from every pound of fuel. 

Why, is no trade secret. It is simply due to exclu- 
sive Hagan features of design and operation—the 
perfection of engineering principles pioneered by 
the very men responsible for Hagan Control today. 

This will be good news to many power plant 
operators who have been forced through the neces- 
sities of war production to ignore measures of econo- 
my. While you might make the investment today to 
pay off in efficiency, there is no question of the 
dividends you'll get during many years of peace. We 
would like the opportunity to prove it. 





MAXIMUM QUANTITY of steam from any given plant, by introducing fuel and 


HAGAN CONTROL ASSURES 


air in correct proportion for utmost efficiency. 


MAXIMUM UTILIZATION value, uniform steam pressure and temperature, in 


accordance with demand. 


MAXIMUM OUTPUT from boilers of differing capacities, automatically. 





MAXIMUM STEAM for production, by reducing loss of steam in frequent soor- 
blowing. 


MAXIMUM PROTECTION of auxiliary equipment, fans, stokers, etc., by main- 
tenance ot uniform operating conditions. 


HAGAN 
HALL 
BUROMIN 
CALGON 








HAGAN CORPORATION HAGAN BUILDING PITTSBURGH, PA. 


HAGAN (ized COMBUSTION CONTROL 


Le pivncee . . and tl the Cader 
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Here’s another industrial record that shows what 
dependable steam generating equipment can accom- 
plish. In a plant of one of the nation’s largest chemi- 
cal companies there are two C-E steam generating 


units which have been in service for 98.2% of all 


the available hours in the five year period from 1938 


to 1942 inclusive. In that time the two units together 
produced a total of 12,250,000,000 lb of steam 
which is 94% of the maximum potential, or the 
amount that might have been produced if the units 
operated continuously at maximum capacity for the 
entire period. 

The consistency of this performance is evidenced 
by the most recent record . . . during our first year of 
war... when the two units responded to the need for 
Maximum steam generation and reliable perform- 


ance by operating for 98.9% of all the time in the 


entire year of 1942. In other words, the C-E units 
were out of service for all purposes, inspections and 
repairs to both boilers and accessories, for approxi- 
mately 1% of the total time. 

The uniformity with which C-E units in industrial 
plants throughout the country continue to meet the 
war time steam load is evidence of the standards of 
quality which governed their original design and 


construction. 


200 MADISON AVENUE, NEW YORK,N. Y. 


Canadian Associates 


COMBUSTION ENGINEERING CORPORATION LIMITED 
Montreal Toronto Winnipeg Vancouver 
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Republic Boiler Meter 


ON ONE CHART O 


@ The new Republic Boiler Meter provides, 
n one instrument and on one chart, all the essential 
nformation concerning boiler performance regardless of 
he size or type of boiler, kind of fuel or method of firing. 


The meter indicates, records, and integrates steam 
ow from the boiler and records rate of air flow for 
ombustion. When the correct amount of air for maxi- 
um combustion efficiency is being supplied the air 
low pen will record coincident with the steam flow pen, 
egardless of the load being carried by the boiler. 


A third pen recording flue gas temperature (or steam 
pressure) can be added thereby providing the operator 
ith complete information, on one 12-inch chart, rela- 
ive to the performance of the boiler at any given time. 


The Republic Boiler Meter is primarily a boiler 
sperating guide. The two records, steam flow in red and 
elative air flow in blue, tell the operator instantly 
hether correct combustion and furnace conditions 
pxist, thereby enabling him to correct faulty conditions 
when they occur. 


Meter assembled as one unit 
on rack ready for calibration. 


Meter assembly can be eas- 
ily removed from the case. 


STEAM FLOW 
AIR FLOW 

TEMPERATURE 
OR PRESSURE 


The Republic Boiler Meter consists of a standard 
Republic electric steam flow recorder and integrator 
and an oil sealed, bell type air flow element. 


The air flow element consists of an oil sealed bell in a 
sealed chamber. The motion of the bell is transmitted 
through a diaphragm seal. This arrangement permits 
the use of a single bell—the high pressure being applied 
to the top of the be!l and the low pressure under the bell. 
This arrangement also excludes air and dirt from the oil. 
The motion of the bell is transmitted to a cam system 
which extracts the square root, or when adjusted for a 
particular installation, compensates for chimney action 
and variable excess air requirements. The air flow pen 
is attached to the cam system with an adjustable link- 
age which permits changing the steam flow air flow 
ratio as conditions may require. 


The entire operating mechanism is housed in a rugged 
steel case and can be easily removed as a single unit by 
merely loosening two anchor bolts and disconnecting 
the two air connections. The meter may be either wall 
mounted or flush mounted on a steel panel. Write for 
Bulletin No. 420. 


Meter with door open showing accessibility 
of all adjustments and working parts. 





Republic Flow Meters Co. 


2224 Diversey Parkway 
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if we do our part back home! 


Our Navy will give ’em the works, if we'll give ’em all we’ve 
got back here in America. That means working a full week 
every week .. . it means no unnecessary driving . . . it means 
conserving materials . . . and it means that we must all buy 
War Bonds regularly. Let’s all do our part today and every 
day until the war is won! 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Manufacturers of GARLOCK Packings, Gaskets and KLOZURE Oil Seals 
In Canada: The Garlock Packing Company of Canada Limited, Montreal, Que. 
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The Sarco 
BUCKET 
STEAM 
TRAP 


OF A TRACTOR 


For sheer capacity, the Sarco Bucket Trap can outhaul any other type 
in terms of condensate delivered. It will take the toughest load of a 


laundry or platen press in its stride. On busy supply lines to engines, STEAM MAINS 
turbines, pumps, and refinery equipment, it removes all condensation 
as fast as formed, assuring dry steam to the equipment. PROCESS 
Five outstanding advantages: STEAM LINES 
1. Straight-through connection saves piping. KETTLES 
2. Cleaned without disconnecting. AND PANS 
3. Strainer is included inside the trap — saving thé cost of separate : 
strainer installation. TANKS 
4, Can be equipped with thermostatic air by-pass. DRYERS 
5. Made in three standard ranges up to 250 lbs., and in special 
types of forged steel up to 900 Ibs. PRESSES 
Ask for Catalog No. 350. EVAPORATORS 





STORAGE TANK STEAM TABLE PLATEN PRESS 


SARCO COMPANY, INC. | °4 C O 
475 FIFTH AVENUE f\ 
NEW YORK 17,N. Y. Saves Steam 


REPRESENTED IN PRINCIPAL CITIES SARCO CANADA, LTD., 85 Richmond Street, West, TORONTO, ONTARIO 
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B&W Type E Pulverizer for 
direct-firing pulverized-coal 
systems. Available in 15 sizes 
and in capacities from 3100 
Ib. per hr. to 25,400 Ib. per hr., 
based on coal of 57 grind- 
ability pulverized to pass 65 
per cent through the 200-mesh 
screen. 





TYPICAL CONVERSIONS 


Furnaces converted from oil firing to pulverized- 
coal firing vary considerably in the changes neces- 
sary. Cases in which a reduction in boiler capacity 
is permissible and increased furnace volume and 
water cooling are unnecessary, require minimum 
critical material. 

The typical case shown below already had con- 
siderable water cooling. By converting straight 
water-cooled side walls to half hoppers along the 
length of the two boilers to provide ash pits, it 
was possible to maintain the minimum permissi- 
ble capacity of 50,000 Ib. steam per hr. Two 


Type E Pulverizers were readily applied to serve 
B&W Circular Burners installed in the refractory 
front walls. a 

Other cases in which no reduction in boiler ca- 
pacity is permissible may require more extensive 
alterations, particularly if additional furnace volume 
is required and modifications of, or additions to, 
existing water cooling are necessaty. 

B&W Integral-Furnace Boilers, being designed for 
multi-fuel firing, have been readily converted merely 
by the installation of the coal handling and pulveriz- 
ing equipment, no other changes being necessary. 
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L | Conservation and Economy- 
} | Fuel Emergency and Afterward 


PULVERIZED-COAL FIRING 


for 





If you are burning oil in your boiler 
furnaces and are planning to convert to 
coal firing, either through necessity or 
for economic reasons, now is not too 
soon to consider the fuel-burning system 


ting the utilization of those that are most 
readily obtainable. This system reliably 
handles coal of a wide range of grind- 
ability and surface moisture content, and 
maintains capacity and fineness through- 


to employ—not merely as a temporary out the life of the pulverizer grinding- 
100 expedient in the case of forced conver- elements. Furthermore, this system is 
iis sion, or as a stand-by, but for permanent easily and safely operated, with pulver- 
ale installation. Such a conversion would not _izer output controlled at one point—the 
65 only be in the desirable direction of help- _ primary-air damper—and the coal feed 
~" ing save oil for the future and for highly _is automatically varied according to air 


SS 








specialized uses in the interest of the na- 
tional welfare but also would reduce 
your fuel cost in the face of advanced 
oil price due to shortage. 

The B&W Direct-Firing Pulverized- 
Coal System with Type E Pulverizer is a 
profitable investment for such conver- 
sion. It is a fully co-ordinated system, 
from raw-coal bin to burners. It affords 
the most flexible and efficient means of 
burning coals of a wide variety, permit- 


Grinding elements of 

Type E Pulverizer are simple, 

Bulletin G-30A sturdy, and efficient. .High- 
sent on request grade wear-resisting ma- 
terials provide long-life 
operation with minimum at- 
tention and maintenance. 





ce 
THE BABCOCK & WILCOX COMPANY 
& LIBERTY ST., NEW YORK 6, N. Y. 


flow, by the feeder controller. 

The Type E Pulverizer is a sturdy unit 
with ball-bearing grinding element of 
materials that give the utmost in service, 
considering the nature of the materials 
handled. 

And B&W experience. with pulver- 
ized-coal firing, which dates back to its 
early use for firing cement kilns, further 
suggests investigation of the B&W Di- 
rect-Firing System for your boilers. 










G-251T 
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FLY ASH TROUBLES 
Switched High Pressure Design to 
TAYLOR STOKERS 












The unit, which was installed last year, 
includes a Taylor Continuous Ash Discharge 
Stoker to generate 50,000 Ibs. of steam per 
hour at 425 Ibs. gauge, 650° F. total steam 
temperature. 

This Taylor Stoker installation is burning 
either Indiana or West Virginia coals, both of 
which are available, with equal ease and free- 
dom from smoke and fly ash nuisance. 


HIS COMPANY, manufacturing high 
grade paper, had previous experience 
with stokers not utilizing the underfeed prin- 
ciple. They had a fly ash problem. However, 
impressed by Taylor Underfeed Stoker’s 
record for freedom from smoke and fly ash, 
they unhesitatingly designed Taylor Stokers 
into their new high-pressure unit. Since instal- 
lation it has measured up to all expectations. 





























1. RELIABILITY—the ability to operate with minimum outage 
and minimum standby equipment. 

2. CAPACITY—the ability to provide adequate prime capa- 
city ratings, with sufficient reserve capacity for emergencies. 
3. MAINTENANCE—the ability to operate continuously with 
minimum repair costs. 

4. FLEXIBILITY —the ability to follow the steam demand upward 
or downward ... quickly and without sacrificing efficiency. 
5. EFFICIENCY—the proved dollar efficiency (total cost of 
steam production) as shown by actual performance in similar 
installations. 


6. OPERATION—the ability to operate continuously, the num- 





JUDGE THE SELECTION OF FUEL FIRING EQUIPMENT BY THESE TWELVE POINTS 


tion of present equipment, growth and change of power 
service demands. 


8. FUEL FLEXIBIL{TY the ability to burn efficiently and easily 
fuels from many sources having widely varying characteristics. 


9. REFUSE DISPOSAL the ability to economically eliminate 
ash or refuse and the opportunities of disposal at low cost, 
no cost, or profit. 


10. STACK DISCHARGE—the practical elimination of “smoke 
nuisance” without special equipment. 


11. SPACE REQUIREMENTS —the ability to conform to exist- 

ing or future space limitations, to short and wide or long and 

narrow furnaces. Also the accessibility of component parts for 
int e and operation. 





ber and type of operations required, the ease of combusti 
adjustments, etc. 

7. ADAPTABILITY —the ability to meet special and limiting 
conditions, present and future—structural limitations, utiliza- 





12. OBSOLESCENCE — the adaptability of the equipment 
toward possible future modernization with minimum of com- 


plication and outage. 


AMERICAN ENGINEERING 


PHILADELPHIA 
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A-E-CO TAYLOR STOKERS 
LO-HED HOISTS 
HELE-SHAW FLUID POWER 
MARINE DECK AUXILIARIES 


COMPANY 


September, 
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LE LR RANG 


OFFERS COMPLETE COVERAGE 
OF MECHANICAL DRIVE TURBINES 


Terry Solid Wheel Turbine with Top of Casing 
Raised. Note the ruggedness and the ease 
with which the interior parts can be inspected 
— one of the country's leading oil companies 
employs 308 of these units for driving various 


types of refinery pumps. Full details are 
available in Bulletin $-116. 


Twelve Terry Solid Wheel Turbines, similar 
to the above unit, drive auxiliaries in the 
power house of an east coast refiner. They 
operate with steam at 625 Ibs. pressure — 
700° Total Temperature. Eight of the ma- 
chines exhaust against 125 lb. back pressure. 
The first of these units was purchased in 1931. 
It proved entirely satisfactory so that as the 
plant was enlarged, duplicate Terry's were 


added. Bulletin $-99. 


THE TERRY STEAM TURBINE CO. 
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1200 Horsepower Terry Multi-stage Turbine. 
Units of this type are employed extensively 
for driving large refinery pumps. The units 
may be designed for non-condensing, con- 
densing, mixed pressure, or bleeder opera- 
tion. They may be equipped with constant 
speed or variable speed governors, remote 
speed controls or with special governors to 
meet ene requirements. Ask for Bulletin 
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Axial Flow Impulse Terry Turbine — one of a complete line 
— built with either two or three rows of blading. These 
units, like all Terry turbines, are the result of over 45 years 
of successful experience in the manufacture of turbine 
drives exclusively. Completely described in Bulletin $-107. T1159 


TERRY SQUARE- HARTFORD, CONN. 
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Ask for the 
Armstrong Trap 
Book, giving facts 
and figures on all 

trapping problems. 


--- a@ BIG HELP in the 
manpower emergency 


gnc most trap installations are made chiefly to secure maxi- 
mum heating efficiency and minimum fuel consumption, the 
manpower necessary‘to maintain the system in top condition is 
not often considered. But in the present manpower emergency, 
this factor assumes important proportions. 

Simple, positive operating Armstrong Traps, with corrosion 
proof mechanism and self-scrubbing action, minimize trap and 
steam line maintenance—eliminating an irritating nuisance and 
freeing busy engineers for more productive work. 


Two examples: 

. . - 50 Armstrong traps, including 32 on a Proctor & Schwartz 

dryer, reduced maintenance on steam lines from 20 man days per 

month to only one day per month! 

- +» On an installation of 300 Armstrong Traps in a photo supply 

plant, trap maintenance was reduced as much as 50% over that 

required for previous equipment. 

Armstrong Traps repay their cost in other ways too; in fuel 
saving, heating time saving, and savings in steam generating 
requirements. An Armstrong Trap representative will be glad 
to give you details, and help you on trapping problems. 


ARMSTRONG MACHINE WORKS 


810 Maple Street ¢ Three Rivers, Michigan 


siiaaewr a 
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pb? rout of the 


unstable hydrocarbons 


(Important to turbine oil users) 









wif 
It would be a happy day 3Q3)5 for oil men, if petroleum's hydrogen and 


Aa 


~~ 
+ ~ 
carbon atoms, once having united, would remain inactive. es But some of these 


hydrocarbons are unstable -- Se they're on the hunt for oxygen. When they 







get it, they're bad actors. In turbine oil, they cause deposits, sludge, 


ay . 
acidity, poor demulsibility, etc. y Some of them tend to form asphaltenes, others 
y ¥ 


to form acids. ee can remove all, BAN the asphaltene-forming 


XX : 
type, but at the cost of also removing valuable anti-oxidants. Therefore, some of 







these trouble makers are left in conventional turbine oils. The asphaltene-formers 





are all removed from Nonpareil, ; but the anti-oxidants are restored by 
— e . 


adding a patented inhibitor, The acid-forming hydrocarbons 5 7 


can't all be removed by the refining process, but the addition of this inhibitor 






















renders them harmless. As a result, we are able to guarantee that Nonpareil's 






acidity (as expressed by neutralization number) will never exceed 0.15. 





In service, the number is more likely to be about 0.05, without batch treatment, resting, 








or replacement, as has been proved in hundreds of turbines. Thus, by beating 





the two basic types of oxidation troubles, GES Nonpareil Turbine Oil is 





able to and does stay clean -- retains its "new-oil" condition -- permanently. 







Use it, and you'll never again need to clean your turbines. A Standard Lubrication 






Engineer will gladly furnish details, service records,and further proof. 


Phone, or write your nearest Standard Oil 






Company (Indiana) office, or 910 South 


NONPAREIL 
TURBINE OIL 


Michigan Avenue, Chicago, Illinois. In 







Nebraska, address Standard 0il 





Company of Nebraska at Omaha. Oil Is Ammunition . . . Use It Wisely 








STANDARD OIL COMPANY (INDIANA) ‘oX?\ 
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Practical suggestions from the field on how Lubrication Engineering and 
lubricants are being used by midwest operators to lick tough wartime jobs. 


Quieter valves ...no scoring... 
with 40% less cylinder oil. Rough 
running valves and scoring of the low 
pressure cylinder in a cross compound 
Corliss engine became a serious prob- 
lem when it interrupted power pro- 
duction for war work in a central states 
plant. Even large quantities of an ex- 
pensive cylinder oil fed into the high 
pressure steam line failed to give ade- 
quate lubrication. 

Then a Standard Lubrication Engi- 
neer’s suggestion was tried. A small 
lead was installed from the high pres- 
sure steam line to a Superla Atomizer 
in which steam condensate and oil were 
mixed and then fed to the low pres- 
sure cylinder. Separate oils were used 
for the high and low pressure cylinder 
lubrication. This, plus the more com- 
plete atomization of the oil, ended the 
trouble. After six months’ operation all 
parts show excellent lubrication. Con- 
sumption has dropped 40%. 


THE WEATHER 


WEDNESDAY, 
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You don’t need weather reports 
with Stanoil. Quick changes in tem- 
perature are no problem when you 
have Stanoil in motors, speed reducers, 
and other equipment exposed to the 
weather. Stanoil’s high viscosity index 
—its ability to resist changes in fluidity 
over a wide range of temperatures— 
plus its low pour test, assure a free 
flowing oil at low temperatures and 


STANDARD OIL COMPANY (INDIANA) 





adequate lubrication at normal oper- 
ating temperatures. 

A Wyoming operator reports that 
speed reducer operation in severe cold 
weather had always been troublesome 
until Stanoil was used last winter. Re- 
sult, no starting trouble, plus a sub- 
stantial power saving. 





What are your problems 
in maintenance and 
lubrication? 


The few examples cited here 
are typical of the jobs Standard 
Lubrication Engineers are do- 
ing daily for operators who 
have asked for help. Take the 
time to explain your problems 
to one of these Engineers. He 
may have a number of sugges- 
tions that will help you save 
much needed manpower, mate- 
rials, and scarce equipment. 
Call any local Standard Oil 
Company (Indiana) office, or 
write 910 S. Michigan Avenue, 
Chicago 5, Ill., for the Engineer 
nearest you. In Nebraska, write 
Standard Oil Company of Ne- 
braska at Omaha 2. 











Saves four oui of five gallons of 
oil with Stanodrip diet. In an 8-day 
test, one gallon of Stanodrip was 
needed in place of five gallons of reg- 
ular oils formerly used to lubricate a 
wire-bending machine in an Illinois 
plant. Add to that the time this saved 
in lubricating the machine and in 
cleaning excess oil from the machine 
and floor, and it is easy to see why this 
manufacturer started looking for more 
spots where Stanodrip could be used. 
Why not put some of the oil-hungry 
bearings in your plant on a diet of 
Stanodrip ? 


* LUBRICATION ENGINEERING 


SEPTEMBER, 1943 


Better lubrication puts idle stand- 
by motor to work. Bearings on the 
motor driving a ventilating fan in a 
Michigan mine failed often enough 
to require keeping a stand-by motor 
on hand to take over this important 
job. But when spare motors became 
scarce, and the extra bearing mainte- 
nance and replacement a problem, spe- 
cial effort was made to eliminate the 
trouble. That’s when a Standard Lubri- 
cation Engineer was asked for his opin- 
ion. His analysis led him to recommend 
Superla Grease No. 2X. That was two 
years ago. No bearings have failed on 
this motor since then. The “stand-by” 
now fills an important job elsewhere. 


6 months in hydraulic system is 
“only the beginning” for Stanoil. Here’s 
a practical demonstration of oil stability 
you hear so much about. Three bomb 
spinners in a Wisconsin plant’ had 
operated eighteen hours a day for six 
months. Long enough, ordinarily, to 
require changing oil in the hydraulic 
system. But when the oil was examined 
there was no sign of discoloration or 
deposits. The oil was like new and it 
was left in the units. It was Stanoil.-A 
Standard Lubrication Engineer had 
“sold” the idea of using this high sta- 
bility oil to eliminate deposits and re- 
placements. It is doing all he promised 
and more, 
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ELECTROPLATING 
With a Srush 


For applying permanent de- pad 
posits or plating of pure silver, ; if! << 
cadmium, zinc, copper, nickel an ’ ‘a ek 
or tin; — , =< 
Bonds to base metal better 
than by any other known 
process—and in less time. 





A Most Efficient 
Low Cost Process 


Portable Electric Brush Plating can be used on 
standing installations, right on the job, thus saving 
untold man hours in “touch-up” of damaged or 
defective plating as well as in protective work, 
in every business and industry, directly or indi- 
rectly concerned with the war effort. 

Prevents oxidation of critical metals, improves 
conductivity and so reduces heating of electrical 
contacts with its loss of power. 

This modern process is in daily use in over a 
thousand industrial and power companies. It is the 
only process of its kind approved and used by 
both the U. S. Navy and Air Corps. 








NEW LOW group price for complete outfit 
ready for use as illustrated, only $189.50, 
f.0.b. Chicago. Brushes are made of Nylon 
bristles which last indefinitely and are 
acid resisting. The power unit, with fit- 
ings and supplies pictured, is all you need 
for this modern electroplating process. 


Arrow points to new large type (314x5") 
Plating Applicator, especially designed for 
silver plating bus bars, switch blades, etc., 
with an even more rapid deposit of metal. 
Only a few seconds required to plate an 
average area. This type of applicator also 
available for deposition of cadmium and zinc. 





Portable Brush Plating — Low in initial cost — Low in production cost 


Order your equipment today, or send for your copy of “All 
Out For Metal Conservation" and engineering bulletins. 


CONSOLIDATED EQUIPMENT, INC. 
Sernice to Utilities, Industry and Rattwads 
4623 WEST 20TH STREET CHICAGO 50, ILLINOIS 
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is a wartime necessity 


Doing ‘too little, too late” to prevent boiler outages 


is a poor way to win battles on the production front 


T is probable that the boilers served by every 
] power plant operator who reads this are 
wholly or in part engaged in making steam for 
critical war production. 

That makes. “preventive care” a positive 
must. Nothing else will give such assurance of 
uninterrupted steam output. 

Some operators think they can manage this 
job alone. Others have partial help. All credit 
to those who are successful. 

But there is something significant in the fact 
that hundreds of the foremost and best equipped 
and manned plants in the country wouldn't 
consider for a moment being without continu- 
ous specialized technical assistance. ‘Time after 
time they've had occasion to see how well it pays. 

Hall Laboratories chemists have blazed the 


trail for “preventive care.” The pioneering 
they have done and are doing in boiler water 
conditioning forms the foundation for the 
service we offer today. 

Hall preventive care is as broad as its need. 
Every problem you face in keeping your boilers 
in prime working condition is directly shared 
by the Hall Field Engineer who works with 
you. It is his responsibility, and that of Hall 
Laboratories behind him, to see that everything 
possible is done to help prevent troubles caused 
by water. 

You have never faced a time when there was 
such a patriotic necessity to conserve every 
working part of your equipment and keep it 
in top producing condition. May we explain 
how we could help you to do it? 


HALL LABORATORIES, INC. - HAGAN BUILDING - PITTSBURGH, PA. 


A subsidiary of Hagan Corporation 





Hall Serwice ina Nutshell 


At your immediate disposal are placed the technical 
knowledge and facilities of the pioneering leaders in 
scientific boiler water conditioning. In addition, with your 
full cooperation, Hall Service: 


1. Minimizes boiler outages caused by water. 
2. Helps maintain highest efficiency. a 
3. Establishes non-embrittling water. 

4. Minimizes carryover. 


5. Prevents corrosion in boilers and quip 
6. Prevents deposition in water lines and cooling systems. 
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There’s More for Your Money in 
Turbines from Steam Headquarters 


Broadly speaking, mechanical drive turbines in a refinery fall 
into two classes, according to their assignments. Some are 
called upon for the 24-hour-a-day steady pull of a continuous 
duty drive . . . others are idle much of the time. 


ALL TYPES OF TURBINES are included in the Westing- 
house line. There are low-cost Type C single-stage units, 5 
through 1000 hp, and types C-225 and C-325—larger multi- 
stage turbines that combine low first cost with added steam 
economy, for capacities through 1500 hp .. . Type CH heavy- 
duty, single-stage, built for high-pressure, high-temperature 
operation from 50 to 2000 hp... and Type M multi-stage 
turbines, up to 5000 hp, for high-efficiency service. 


SIMPLIFY TURBINE SELECTION by coming to Steam 
Headquarters. Whatever the job . . . continuous or inter- 
mittent duty . . . Westinghouse Turbines operate safely, 
economically, reliably. 


SAFE—Overspeeding is prevented. On Types C and CH, 
Dual Protection trips shut both the governor valve and the 
butterfly valve simultaneously, in event of overspeed. 


ECONOMICAL—Blading proportions are the result of 
extensive research. Blade pitch is uniform. Blade shrouding 
is made conical to approximate the steam expansion character- 
istic. Nozzle dimensions are accurate. All this adds up to 
maximum steam economy. 


RELIABLE—Fully protected against corrosion and erosion. 
Blades and shrouds are chrome-alloy. No soft packing is used 
on the governor valve stem. 


MAINTENANCE HELP is as convenient as your telephone. 
A national organization of steam experts is ready at all times 
to help you keep your steam equipment up to par. 


SEND FOR THE BOOK YOU WANT— 
B-2230-A on Type C Turbines. B-2175 
on Type M. 


anata STAGE—Up to 5000 hp, 1000—5500 
al M turbines for on epg 
densing, non-condensing and 


camanthen t % Pec steam conditions: 
through 600 1 a., 825° F. inlet, 200 lbs. 
ga ust 


«J-50439 
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HEAVY-DUTY =~ 
GLE-STAGE—50 t 
2000 hp, 1000- 4500 


rpm— ype tur- : 
pc el for high initial Fo . 


pressures and tem- | 
atures, and high |; 
ack pressures. For | 
steam conditions: | 
through 1500 lbs. ga., 
950° F. inlet, 300 lbs. 
ga. exhaust. 


TYPE C—50 to 1500 h: » 1000- 
4500 rpm—T: Cc- “big 
brother’’ of Type C's, *com- 
bines low first cost with 
higher efficiency. F. — steam 
conditions: through 600 lbs. 
ga., 750° F. inlet, 50 lbs. ga. 
exhaust t. 





























A Sewice FOR BETTER | 


Panel for Bailey Combustion and 
Feed Water Control Systems serv- 
ing a 450,000 Ib. per hr. capacity 
pulverized coal-fired boiler. 


@ 
This Bulletin, No. 15-B tells how and 
where Bailey Meters and Control HeatBalanceand Feed WaterPump 
Systems serve the steam plant. Control Panels for the same unit. 


Write for your copy. 
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,IPOWER PLANT 






PERFORMANCE 


e Instead of offering simply meters and controllers, 
Bailey Meter Company makes available a service 
which helps power engineers to improve plant per- 
formance from the standpoint of: 


1. Continuity of Operation 

2. Steaming Capacity 

3. Fuel Economy 

4. Conservation of Man Power 


5. Safety 


This engineering service starts with a careful con- 
sideration of the improvements which may be effected 
in the generation and utilization of steam and in the 
control of industrial processes. It continues with the 
application, design, construction, calibration, instal- 
lation and adjustment of equipment necessary to 
secure the desired improvements. 






Combustion control, for instance may be supplied as 
a remote manual system, a partial automatic system, 
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or as a complete automatic system. In any event, 
the equipment furnished is tailored to the character- 
istics of the steam generating unit. 


Although the basic component parts of Bailey Meters 
and Control Systems are standardized and produced 
in quantity to keep the selling price as low as pos- 
sible, each meter or system is engineered, adjusted 
and calibrated to satisfy conditions as they exist in 
the plant where it is to serve. 


When field tests must be run to completely adjust 
equipment to operating conditions, they are con- 
ducted by experienced Bailey Field Engineers who 
are permanently located in the principal industrial 
centers of the United States and Canada. Final ad- 
justment of the Bailey Boiler Meter is done in this 
manner. A combustion test is conducted on the boiler 
to determine the lowest percentage of excess air 
under which it can be economically operated. With 
the aid of the boiler meter, which has been installed 
but not yet finally adjusted, and an orsat flue gas 
analyzer, the Bailey Engineer determines this lowest 
economical value. It is determined with respect to 1— 
CO losses, 2—unburned fuel losses, 3—smoke, 4— 
refractory deterioration due to excessive furnace 
temperature. 


This value of excess air for which the Bailey Boiler 
Meter is adjusted may not represent the highest com- 
bustion efficiency possible, but it does represent the 
highest combustion efficiency consistent with economy, 
reliability and maximum capacity, which is after all 
the final result desired in boiler plant operation. 


For an outline of the many ways in which Bailey 
Meters and Control Systems serve the modern steam 
plant, ask for a copy of Bulletin No. 15-B. G-15 


BAILEY METER COMPANY 
1040 IVANHOE ROAD « CLEVELAND 10, OHIO 
Bailey Meter Company Limited, Montreal, Canada 

























Cittca Sewtce Clrutottreces 


A NEW ENGINEERING SERVICE 
FOR DIESEL OPERATORS 


CITIES SERVICE DIESEL HEAT PROVER TEST SHOWS 
OPERATORS OF A.C. DIESEL GENERATORS THESE VITAL POINTS 








1. INDIVIDUAL CYLINDER H. P. OUTPUT. 


INDIVIDUAL CYLINDER COMPRESSION. 






« INDIVIDUAL CYLINDER PEAK PRESSURES. 









- FUEL INJECTION TIMING. 


MECHANICAL CONDITION OF PISTON AND RINGS. 


EXACT FUEL ECONOMY. 









To help Diesel operators obtain the greatest possible 
production at the lowest possible operating cost— 
Cities Service introduces a scientific new “HEAT 
PROVER’” engineering service. 











Through this new “HEAT PROVER’” service it is 
now possible for you to determine exactly the opera- 
ting efficiency of your Diesel equipment and to make 
any necessary adjustments long before trouble ever 
starts. This service is available on request, in most of 
the important industrial cities East of the Rocky 
Mountains. 












Tests already have resulted in considerable savings in 
fuel and overhaul costs to many operators. So to make 
sure your Diesels are in perfect working order, ask for 











a DIESEL HEAT PROVER test of your equipment THE CITIES SERVICE DIESEL HEAT PROVER is 
7 i 4 ‘lobe easily portable—can be used without interrupting 
today. There is no cost or obligation. Write to Cities operation of equipment. Here it is connected with the 
Service Oil Company, Room 1728, Sixty Wall Tower, engine’s generator—and is being used to take a sam- 
ple of gas at the exact moment when an exhaust port 

New York 5, N. Y. opens. 






Ork 1S AMMUNITION—USE IT WISELY! 


CITIES SERVICE OIL COMPANY 


NEW YORK . CHICAGO 
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Preventive treatment gets 
to the root of boiler trouble. By anticipating the 
undesirable effects of the feed water supply, Dear- 
born Engineers can prevent damage to equipment 
and at the same time extend boiler operating 
periods so that maximum efficiency in boiler oper- 
ation can be maintained. 

Under ordinary operating conditions the neces- 
sity for repairs, due to improper water condition- 
ing, is bad enough, but it is intolerable today when 
every ounce of steam that can be produced is 
needed in full time war service. 


Replacement and Repair Parts 
are not readily available 

Extensive tube replacements, for example, can- 
not usually be made on the spur of the moment. 
Priorities and allotments have to be considered. 
Dearborn Preventive Treatment therefore is of 
great importance. 

Dearborn Engineer works right along with you 
in your boiler plant to forestall and prevent water 
troubles. He makes the necessary tests and takes 


Dearborn Engineer believes in 


PREVENTIVE 
TREATMENT 
in your boiler room! 


on-the-spot steps to overcome any trouble which 
has started. If you are not using this service, call 
us. There is a Dearborn Engineer nearby to survey 
your plant, furnish correct treatment, supply ex- 
pert engineering service, and make frequent and 
periodic checks to keep your boilers operating 
over long periods at top efficiency. 


DEARBORN CHEMICAL COMPANY 
Dept. F, 310 S. Michigan Ave. 
Chicago 4, Illinois 


Deaton 


TRADE MARK REGISTERED 


BOILER WATER 
TREATMENT 
AND SERVICE 


[For Victory, Buy United States War Bonds and Stamps] 








“SAWING WOOD AND SAYING NOTHING”. ... 


Billet saw preparing ma- 
terial for steam drop 
hammers at Vogt plant. 





and keeping WAR PRODUCTION 
MOVING FASTER FOR VICTORY 


We're attending strictly to business here at Vogt’s and 
quickening the tempo of War Production without fuss 
or feathers. Vogt Products for Power Plants, Chem- 
ical Plants, Oil Refineries, Ship Yards, Powder Plants, 
Synthetic Rubber Plants, etc., are being delivered 
in ever increasing volume to meet the require- 


ments of the War Program FOR VICTORY! 





PRODUCTS HAVE 
GONE TO WAR 


* 
DROP FORGED STEEL VALVES 
FITTINGS AND FLANGES 


*” 
OIL REFINERY AND CHEMICAL 
PLANT EQUIPMENT 


* 
WATER TUBE BOILERS 


* 
ICE MAKING AND 
REFRIGERATING MACHINERY 


* 
HEAT EXCHANGERS 


BUY WAR BONDS AND 
GET IN THE SCRAP 


September, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 























Through pwectel ytd 


In your industry, yours are the experi- thoroughly qualified to go over your pres- 
enced eyes. We, at Stephens-Adamson, ent or anticipated operations with one 
have the trained and experienced eyes constructive aim — to discover faster, 
in the material handling field. safer, low cost ways of moving materials. 
Here are competent engineers (who This is most significant when you start 
have spent entire careers with this com- _ thinking —as we already are—about post- 


pany)—ready always to help you gain an = war conveying problems connected with 
objective view of your conveying prob- new processes, new materials, new sai 
lems. For them, the highest goal is the finished goods you may have in mind. 
installation of the right conveying system Call in an S-A engineer to give you sturdy 
for any specific job... Here are men _ pegs on which to hang your thoughts. 


STEPHENS-ADAMSON MFG. CO., 515 Ridgeway Avenue, Aurora, Ill. 


ag 
STEPHENS-ADAMSON 


MFG. CO. 


Desiguers aud WUauupacturens of 0 Types of 











BRONZE SINGLE-SUCTION 
IMPELLERS 


opposed to balance end thrust; accurately 
finished; hubs do hot extend under dig- 
phragm and so not subjected to wear. 


RADIAL AND BALL 
THRUST BEARING 


grease lubricated; other 
bearing free to slide. 


mapa COMBINED 





wr Dain” Dall i 


at 





STUFFING DIAPHRAGM 
BOXES BUSHING 


extra deep, arranged protects diaphragm 
for water sealing; from wear; renew- 
split bronze glands. oble. 


BRONZE WEARING 
RINGS 


protect both impeller and casing; permit 
larger clearance with less leakage, as com- 
ported with plain rings, hence last longer. 





BRONZE SHAFT 
PROTECTING SLEEVES 
screwed against impeller hubs; 


outer ends packed leak-tight, 
but free to expand. 


PUMP CASE 
horizontally split; suction 
and discharge nozzles on 
lower half. 





INTERMEDIATE CASING 
SLEEVE BUSHING 


spaces impellers; protects 
protects shaft; casing; 
renewable. renewable. 


FLEXIBLE 
COUPLING 
fits on taper, to in- 
sure concentricity 
and easy removal. 


DE LAVAL 72227 WON PUMP 


ln this pump the, two single-suction impellers 


Opposed impeller pump driven by 
.De Laval velocity-stage turbine; 


250 g.p.m., 457 ft, head, 3400 r.p.m. 


have their suction inlets facing outwardly, thus 


balancing the pump hydraulically and requir- 


ing only two pairs, of wearing rings. High effi- 


ciency is thus combined with simple construction. 


Pumps built in capacities up to 1500 g.p.m. and 
for heads up to 800 ft. Ask for Catalog P-3226. 


DE LAVAL STEAM TURBINE CO... TRENTON, N. J. 
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Scovill Tube News 





SCOVILL MANUFACTURING COMPANY, Waterbury, Conn. 





Factors Affecting War-Time Efficiency 


of Condenser and Heat 


The widespread use of copper and copper 
alloys in heat exchanging equipment is due 
in some measure to the many favorable 
physical properties of these materials, i.e., 
their ductility, toughness, strength, high 
thermal conductivity, etc., over a wide 
range of temperatures and pressures. The 
excellent corrosion-resistance of the copper 
alloys under most operating conditions, 
however, is of major importance in this 
application. The ability of copper and its 
alloys to withstand the corrosive action of 
such media as fresh and salt waters, sew- 
age, hydrogen sulphide, acids, alkalis, etc., 
isof a high order and has established their 
value in tube form in contact with corro- 
sive media. They have proved their de- 
pendability and economy under such con- 
ditions as well as under wide fluctuations 
of temperature, pressure and velocity of 
the circulating media. 


Serious corrosion of condenser and heat 
exchanger tube does occur, however, par- 
ticularly when corrosive conditions are 
admittedly very severe and such corrosion 
may result in considerable expense, costly 
delays and shut-down of equipment. In 
many cases, no improvement in tube life 
can be expected under existing conditions; 
in other cases, however, it has been pos- 
sible to reduce or retard corrosion mate- 
tially and obtain improved tube perform- 
ance either by slight changes in operating 
conditions, by attention to certain operat- 
ing details or by a change from one tube 
alloy to another which is more corrosion- 
Tesistant to the particular service condi- 
tions. For this reason, an appreciation of 
the factors which contribute to corrosion 
of tube materials is often of value to a 
better understanding of corrosion prob- 
| lems; this knowledge, in turn may be used 
to advantage in combatting such problems 
and in improving tube life. The subject is 
considered of sufficient importance to tube 
users to warrant discussion of the more 
important matters pertaining to corrosion 
problems. 





. ‘Service in Manuals”’ 
Designed for Scovill 
Customers Now Freely 
Available to All 


War-time Tube Users 


The “service in manuals” begun by 
Scovill years ago to assist customers 
in choice of alloys to fit specific 
corrosion and installation conditions, 
is now proving useful to many war- 
time firms faced with increasing need 
to conserve scarce tube metal. 
You may find in Scovill’s ‘‘Con- 
denser Tube Booklet” just the 
information you need — diagrams, 
formulae, lists of alloys — to make 
your condenser tubes serve you 
better and longer. Write Scovill 
Manufacturing Company, 17 Mill 
Street, Waterbury, Conn. 











Factors Affecting 
Tube Life 


The service life of condenser and heat 
exchanger tubes is governed by the follow- 
ing major influences: 


1. the composition of the alloy 


2. the workmanship and quality of the 
tubes 


3. the conditions of service of the tubes 


The most satisfactory tube service and 
tube performance in a heat exchanger unit 
is obtained only after a careful considera- 
tion of these factors. 





Exchanger Tubes 


The Composition 
of the Alloy 


The nonferrous alloys for heat ex- 
changer service may be grouped into three 
broad classifications, as follows: 
(a) Copper, Phosphorized Copper and 
Arsenical Copper 

(b) Brasses or Copper Zinc alloys, 
usually containing small percent- 
ages of other metals such as Tin, 
Aluminum, Nickel, Iron, Lead, etc. 
Copper Nickel alloys, containing 
Copper, Nickel and, in some cases, 
minor amounts of other elements 
such as Tin, Iron, Manganese, 
Zinc, etc. 


Scovill offers a complete range of tube 
alloys. 
Muntz 


Admiralty 
Phosphorized Admiralty 
Red Brass 
Deoxidized Copper 
Arsenical Copper 
Aluminum Brass 
70-30 Copper-Nickel 
80-20 Copper-Nickel 
Each of these has special characteristics 


which make it particularly suitable for use 
under certain conditions. 

Scovill can place at your disposal the 
advice and consultation of men with years 
of experience in practical tube problems. 

A Scovill tube material or method of 
installation may be of aid to you in obtain- 
ing longer tube life. 





Scovll 





la 














SCOVILL CONDENSER TUBES 


ONE PRODUCT...THREE SERVICES 


Service in Manuals...Service in Metals...Service in | 
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As a major producer of heat interchange * Fuel Oil Heaters 
equipment, Lummus designs and builds a * Lubricating Oil Coolers 
complete line of 


The services of Lummus engineering person- 





* Surface Condensers nel are available to public utilities and indus- 
* Steam Jet Air Pumps trial power plants for the study of specific 
* Bleeder Heaters problems and the design of heat exchange 
* Boiler Blowdown Heat Exchangers and vacuum equipment to meet individual 





* Evaporators conditions. 






THE LUMMUS COMPANY + 420 LEXINGTON AVE., NEW YORK 17, N.Y. 


LUMMUS$ 
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these Boiler Savings? 


= of Springfield boilers range from 5,000 to 450,000 
Ibs. per hour, or more. Pressures from 75 to 750 lbs. or 
higher. Springfield also makes high capacity water walls, to 
secure higher capacity with existing boilers, and to provide the 
maximum in overload capacity with new installations. Contracts 
taken for complete steam generating units. Write for information. 
SPRINGFIELD BOILER COMPANY, 1951 E. Capitol Ave., Spring- 
field, Illinois. 








eld Boilers 30 to 60 days 


ction time because 
ay be saved on ere 5 
of 1 elena design. Tubes are rolled in 


the sections and tested before ship- Some Springfield Boiler Users. 


through 
ment. All parts may be oes i South yore. Water Co., Pittsburgh, Pa.—4 plants. 
all openings. Only a lew Inland Steel Co., Indiana Harbor, Ind.—6 boilers. | 
a d be expanded during A Anaconda Copper Min. Co., Cananea, Sonora, Mex. 
tubes nee e be erected in ad- State of Illinois (over 40 units in State institutions) 
tion. Sections may Ye Hell Gate Station, United Elec. Lt. & Power, N. Y. C. 
of the drum. East River Station, New York Edison Co., N. Y, C. 
vance Sherman Creek Station, New York Edison Co., N.Y.C. 
Iowa Elec. Lt. & Pow. Co., Cedar Rapids & Boone, Ia. 
pace bearer ony A Technol 
sanSe arnegie Institute of Technology 
oundation University of Illinois 
ship™ University of Wisconsin 
Fi Deere and Company 
Northern States Power Co., Minneapolis, Minn. 
Anheuser-Busch Co., St. Louis, Mo. 
Owens-Illinois Glass Co., Alton, Ill, 
hundreds of others, in the U. S. and abroad, 
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Boiler diagram at right and photo above 
show University of Illinois installation. 








ALABAMA POWER COMPANY 


ws « seo AMERICAN CRUSHER) 


for Low Cost Coal Sizing 


oeo°¢ 


IGHLY satisfactory operating experience with of 14 years at this plant was less than $2000. 

the first crusher installed back in June, 1929, 
guided the Alabama Power Company’s engineers in 
selecting a second AMERICAN Type 38-S Crusher 
when load conditions at the Gorgas, Alabama, plant 
called for more coal crushing capacity. 


The money saving experience of this busy utility plant 
is being duplicated in scores of industrial plants and 
central stations where AMERICAN Crushers—used 
in either stoker or pulverized coal burning — are 
; reducing total fuel costs 
According to the report the —. from 21% to 8%. 

total cost of maintenance . ee 

on the initial AMERICAN - oeeinee 2... AMERICAN Rolling Ring 
Crusher over a service period ae Crushers differ from other 
centrifugal crushers in that 
their housings are heavy 


Above: View of Gorgas Steam Plant 


of Alabama Power Company. steel castings, reinforced 


Below: Original American Type 38-S with ribs making them un- 
cr ined "ah overt i aes aca Sy cake 
ing strain. Material to be 
crushed is struck by rings 
in suspension which shatter 
and distribute the coal be- 
fore it reaches the breaker 
and grinding plate. By a 
simple adjustment of the 
patented grinding plate (made of manganese 
steel to insure long wear) run-of-mine or 
lump size is reduced to proper size in one 
operation. 


AMERICAN Ring Crushers have capacities 
of 25 to 500 tons per hour, are built special 
for each installation and guaranteed for def- 
inite performance. Let AMERICAN Crush- 
er engineers cooperate in getting better coal 
sizing and lower steam costs in your plant. 


Write For Free Data 
Book On Coal Sizing 


1429 Macklind Avenue 


AMERICAN PULVERIZER COMPANY Studie. Missouri 


ORPGlMetTORS AND MANUFACTURERS OF RING CRUSHERS. AND PULVERIZERS 
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50% STRONGER CORDS 
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ALLIS-CHALMERS 


© TEXROPE SUPER-7 V-BELTS 


PEACE 


VICTORY 


Trade mark registered U. S. Patent Office Texrope 
Super-7 V-Belts are the result of the cooperative research 
and design genius of two great companies—Allis-Chalmers 
and B. F. Goodrich—and are sold exclusively by Allis 
Chalmers 





Available in all sizes 














P near the Canadian Border, where it really gets cold in 

winter, the Rhinelander Paper Co., depends upon 

Yarway Impulse Traps to drain the coils of big pulp digesters, 
keep production flowing at peak performance. 


More than 250,000 Yarways have been sold—purchased 
on their performance. Users report that quicker heating and 
greater sustained heating efficiency soon pay for their in- 
stallation and continue to return worthwhile profits in plant 
operating economy. Then, too, the Yarway Trap’s small size 
saves space. Its light weight simplifies installation. “Its 
unique design with only one moving part and its rugged 
barstock construction, keep down maintenance expense. 


—_ when you consider that their purchase Price is is usu- 


nl not get ‘in performance for your money? 


A nearby Mill Supply Dealer handles Yarway Impulse 
Steam Traps; or write for Catalog T-1737. 


YARNALL-WARING COMPANY, 114 Mermaid Avenue, Philadelphia 18, Pa. 


YAR WAY IMPULSE STEAM TRAP 
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WHAT LEADERS SAY 





Engineers. Civic Responsibility 


OMEONE as- 
ually reminds 
us: “Al man 4s 
born a citizen and 
he may become an 

engineer.” 
The Secretary of 
State, in a notable 
address, has pre- 
sented a_ striking 
outline of the 
structure of peace. 
He calls for swift 
and effective action 
at the close of the war to relieve human 
suffering in war-devastated countries. 
He hopes for the pursuit within nations 
of political liberty, economic security, 
and social justice for all alike. He 
states the necessity of co-operation 
of all nations, including the United 
States, in establishing a genius to re- 
duce armaments, to settle disputes by 
peaceful means, to reduce trade bar- 
riers, and to provide equal access to 
raw materials. “No nation,” said the 
Secretary, ‘will find this easy. Neither 
victory nor any form of postwar set- 
tlement will of itself create a millen- 
nium The vision, the resolu- 
tion, and the skill with which the con- 
ditions of peace will be established and 
developed after the war will be as 
much of a measure of man’s capacity 
for freedom and progress as the fer- 
vor and determination which men show 

in winning the victory.” 

Everyone expects engineers to de- 
sign and build the sinews of war. Can 
they count with equal confidence upon 
them as citizens after the war not only 
to help beat swords into plowshares 
and spears into pruning hooks, but to 
help insure “that this nation under 
God shall have a new birth of free- 
dom?” What is freedom for us? How 
secure is it? 

_ Are we who have chosen engineer- 
ing endowed by birth with “good citi- 
zenship” characteristics. Alas, far from 
it. Somewhere along the line with the 
help of good environment and sound 
training there must be built in us a 
sense of concern, a social conscience, 
that will not be satisfied with personal 
success within the bounds of our pro- 
fession, desirable as this is, but will 
drive us on and out with other citizens: 

(a) To carry our share of the bur- 
dens of world sufferings. 

(b) To assume our constructive 
part in responsibility for good, whole- 
some government. 

(c) To help in making secure those 
precious freedoms, among them the 
right without fear to write our Letter 
to the Editor. 

Do you remember this warning 
in 1940, even before we were in the 
present war, by Hale Sutherland? 

The time is ripe, however, for acceptance 
of our insistence that the engineering schools 
established a humanistic core of study, sub- 


stantial and dignified, extending through all 
the years of the present programs, a core of 


Photo by Fabian Bachrach 


By D. ROBERT YARNALL 


study which will acquaint the student with 
the organization and operation of all the 
major elements of our democracy, its social, 
economic and political aspects. 


Someone always suggests that this 
broader subject matter should be pre- 
sented in two years of college work 
preceding the four years of technolog- 
ical curricula. You know this proposal 
has not won acceptance. No, I am 
sure the answer is not to be found in 
a longer course, 

All citizens must have responsibility 
for our democracy, engineers no more 
and no less than other citizens. We 
should all highly resolve never to leave 
the country in the hands of any but 
the most competent. 

May I make a plea here and now 
for this core of study “substantial and 
dignified” extending through all the 
four years of our engineering courses 
—courses which will teach the essen- 
tial elements of our democracy. I 
would have the standard of perform- 
ance just as high in this core of study 
as in thermodynamics or calculus, and 
satisfactory completion just as essen- 
tial for graduation. 

May I make another plea to you 
very wise and experienced educators? 
Please do not be indifferent to spirit- 
ual values in life, and please don’t “cold 
shoulder religion!” In speaking of reli- 
gion here we are not thinking of narrow 
sectarianism, but rather in broad, deep, 
all-inclusive, and personal terms. 

We engineers have all so wor- 
shipped the specialization complex and 
the bread-and-butter side of engineer- 
ing that we have missed the great 
chance to help make secure the better 
world we are now all desperately de- 
manding. We have ignored “this bind- 
ing element” in our complicated social 
relationships, saying to ourselves and 
our friends, “Let us get on with our 
profession.” 


I am one of these engineers who 
believe with Dr. Richard Cabot, in his 
“What Men Live By,” a book much 
read during and after World War I, 
that there are four essential elements 
in the well-rounded life—work, play, 
love, worship. 

No matter how perfectly we plan 
this core of study designed to build up 
a sense of civic responsibility in our 
engineering graduates, it will not be 
completely effective unless or until that 
Divine discontent within him drives 
him out and beyond the narrow con- 
fines or boundaries of his profession, 
and compels him to use his engineer- 
ing gifts to work for the good of the 
community of which he is a part. 

We are all baffled by differences in 
denominationalism, but because we 
may differ violently in politics is no 
reason why we should lose faith in or 
cease to struggle for our great concept 
of democracy. Fortunately, science 
and the things of the spirit are no 
longer looked upon as incompatible. 

Let us remember that citizenship 
responsibility has its vital roots deep 
within the Christian fundamental 
“Love thy neighbor as thyself.” 

Our material growth has been and 
continues to be rapid and far-reaching 
—our research laboratories pour forth 
advances in pure science, new devices, 
new processes. For the years of peace 
just ahead could we even better af- 
ford to divert some of the precious 
time available to training engineers for 
direct responsibility of citizenship? 

What value has all this material 
progress if by reason of neglect or 
difference we train engineers who are 
unmindful of responsibilities of citizen- 
ship? 

What doth it profit a nation if it 
gain the whole world and lose its own 
soul? 





D. Robert Yarnall, co-founder and chief engineer of Yarnall-Waring Co. is 
one of the country's leading practitioners of the principles he expounds here. 
He was born in Delaware County, Pa., was graduated from the University of 
Pennsylvania as B.S. in M.E. in 1901, M.E. in 1905. In 1942 he was made a 
Doctor of Engineering by Lehigh University. He was with Coatesville Boiler 
Works from 1902 to 1907, Stokes & Smith 1907-1912, vice-president and 
general manager Nelson Valve Co. 1912-1918. He was co-founder of his 
present company in 1912. He is also vice-president and director of James G. 
Biddle Co. In 1920 Mr. Yarnall served on important commissions to Ger- 
many organizing feeding for children; in 1924 he had charge of turning over 
the organization and supplies to German organizations for the American 
Friends Service Committee. In 1938, for this Committee, he organized ref- 
ugee relief in Austria and in 1941, went to Great Britain to survey relief needs 
and food relief for mothers and children in France. He is director and vice- 
president of American Friends Service Committee, chairman of the board of 
Westtown School, president and director of Pendle Hill. He was director of 


American Engineering Council in 


1928-34, vice-president Engineering 


Foundation 1936-37, is a fellow of the ASME, member of board of trustees 
Franklin’ Institute, member AAAS. The above material is from a recent 
address before the Middle Atlantic Section, SPEE, at Haverford College. 
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Keeping a Power Plant Force 








A woman employee receiving instructions from 

an old operator at a gage panel at the head of 

a turbine in a plant of the Buffalo, Niagara & 
Eastern Power Corp. 


The general situation in regard to maintaining a proper force of power plant 
operators to maintain the power service of the country at highest capacity and 
efficiency during the war, has not, in general, been a critical one. The fact that 
there is not now and never has been, a shortage of electric power at any point 
in our war program is proof of the effective work of the entire industry. The 
situation regarding operators has varied in different parts of the country. In some 
localities power plant operators have succumbed to the lure of high wages in war 
plants and have left their posts for these more glamorous jobs, others have joined 
the services, but considering the nation as a whole, the loss of men in power plants 
‘has not been too serious. In most cases enough of the old operators remained 
so that at least a working force was left to help train new unexperienced men, 
and even women. This employment of women in actual power plant work is such 
a spectacular and "human interest" innovation that is has received a great deal of 
attention, probably more than is warranted by the number of women so employed 
and the type of work they are doing in power plants. This influx of inexperienced 
men and women, naturally calls for training programs. In normal times the accepted 
method of training a power plant operator is to place the neophyte in the plant to 
work with the experienced men and to let the latter bring him up in the way they 
think he should go. With one or two new men this system is fairly satisfactory but 
where a comparatively large number of new unexperienced employes are involved 
more formal training courses are necessary. It is the purpose of the special articles 
in the first part of this issue, to discuss such training programs and to show insofar as 
possible what other companies have done in establishing and using such programs. 
Typical examples always mean more to an engineer than generalizations and these 
statements by various operating companies show how others have met the problems. 
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on The Job To Win The War 





Good employee fraining programs are among the most important 
elements in modern industry. As Mr. Krug points out in this article 
on the wartime training of power plant personnel, it is fortunate 
that most power systems have recognized this fact for many years 
and as a result had training programs in effect when the war started 
that enabled them to meet the manpower shortage with better suc- 
cess than most other industries. While the kilowatt-hour output of 
the nation's electric systems increased 70 per cent from 1939 to 1943 
the number of employees decreased 20 per cent during that time 
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DIRECTOR, OFFICE OF WAR UTILITIES 


INCE PEARL HARBOR, the 
trend of the nation’s war pro- 
duction has been steeply upward, 
almost every month showing a sub- 
stantial increase over the month be- 
fore. During recent months, how- 
ever, a disturbing tendency has be- 
come evident in that the produc- 
tion schedules for several impor- 
tant programs have not been met. 
Goals have been set at what might 
seem to be fantastic levels, but they 
are the goals which the country 
must attain if victory is to be won 
at the earliest date and with mini- 
mum casualties. 

What explains the slackening 
tempo in the rate of increase in 
production? No single cause is en- 
tirely responsible. But it is clear 
that the shortage of labor—skilled 
or unskilled—is one of the most im- 
portant contributing factors. Of 
several hundred war plants re- 
cently surveyed to determine why 
they are falling behind schedule, at 
least two-thirds indicated labor dif- 
ficulties of one kind or another. In 
some cases, they report that they 
are unable to obtain sufficient labor. 
In other cases, seriously high rates 
of labor turn-over, coupled with 
difficult training problems, have 
impeded production. Other plants 
are behind schedule because of 
labor problems of subcontractors 
supplying component parts. 

It is easy to understand why in- 
dustry should ‘find it difficult to 
meet the problem of labor supply 
for rapidly expanding production. 
The nation is building an Army 
and Navy which will require eleven 
million of our best young men. At 
the same time, manufacturing pro- 


Washington, D. C 


duction has expanded from $57,- 
000,000,000 in 1939 to an estimated 
$155,000,000,000 in 1944. The tre- 
mendous drain of men to ‘the 
Armed Forces, plus the require- 
ments of new war industries, were 
bound to stretch the manpower re- 
sources of the country to the limit. 
It will require all of American in- 
genuity to solve the problem. This 
is not a job for Government alone. 


It is a task of such proportions as . 


to require the concentrated efforts 
of labor, management, civic groups, 
as well as the various government 
agencies—federal and local. The 
labor situation is peculiarly a local 
problem. Conditions vary widely 
from place to place, and by and 
large the solution must be found in 
terms of specific areas and, fre- 
quently, of an individual plant. 
Considering this overall pic- 
ture, it is well for us to review the 
problems of the power industry 
with respect to labor supply. Up 
to now, the power systems of the 
nation have been able to expand 
production to meet all requirements 
and, at the same time, maintain a 
surplus to meet unforeseen contin- 
gencies. Power has never been ‘‘too 
little or too late.’’ This has been 
true despite the fact that power 
planning must be ahead of general 
war planning by at least a year. In 
this connection. a few statistics are 
interesting. Kilowatt-hour output 
has increased from 130 billion kwh 
in 1939 to approximately 221 bil- 
lion kwh estimated for 1943. In 
contrast, the number of people em- 
ployed by electric utilities—both 
privately and publicly owned—has 
decreased from about 300,000 in the 


summer of 1939 to less than 240,000 
in the summer of 1943. An increase 
of 70 percent in production has 
been obtained despite a reduction 
of 20 percent in the number of em- 
ployees on hand to maintain serv- 
ice. 

So far in the war, the utility in- 
dustry has been able to hold its 
own not only in providing an ade- 
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quate power supply for rapidly ex- 
panding production, but also in 
maintaining a competent working 
foree to assure continuity of serv- 
ice. Utilities throughout the coun- 
try have a right to be proud of this 
great record, not only for what it 
means in the war effort, but for 
what it reflects in sound manage- 
ment, skilled and loyal employees, 


and good labor-management rela- . 


tionships. 

To date, the problem of main- 
taining adequate power plant and 
system personnel has not been as 
serious as in certain other indus- 
tries for a number of reasons. The 
decline in construction and main- 
tenance activities because of mate- 
rial restrictions has reduced re- 
quirements for certain classes of 
labor and skilled help. Further- 
more, the power industry is gener- 
ally. recognized as a stable one, and 
this has reduced the incentive for 
power employees to seek higher 
compensation in war industries 
where the duration of employment 
is uncertain. In most areas, the 
wage levels of power plant person- 
nel are reasonably competitive, con- 
sidering all factors, with the wage 
levels prevailing in war industries. 
A most important point, however, 
is that power companies have de- 
veloped modern techniques for per- 
sonnel recruitment and training. 


These methods developed in peace. 


time have been most helpful in as- 
suring an adequate personnel to 
meet wartime emergency. 

It is true, of course, that condi- 
tions vary widely as between com- 
panies, and what is here stated as 
a general summary of the situation 
does not apply to the problems of 
each power system and power 
plant. A number of systems have 
had and are now facing the most 
serious problems in maintaining re- 
quired personnel, and it is well to 
keep in mind that the critical pe- 
riod still lies ahead. While sub- 
stantial contributions of manpower 
have already been made by utilities 
to the war effort, the drain will con- 
tinue. 

The Army and Navy will not 
reach full strength until next year 
’ and many war industries are still 
expanding. Selective Service is 
reaching a point where its effect on 
the employees of power systems 
will be greater than ever. This will 
be particularly true when it be- 
comes necessary to induct fathers 
with dependents, as power plant 
personnel includes a very substan- 
tial number of young married men 
who have not as yet been called, 
because of their dependency status. 
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It is, therefore, of greatest impor- 
tance that power management per- 
fect its personnel planning for 
meeting the conditions which will 
certainly arise. Such a program 
would include first, a careful sur- 
vey of personnel requirements, tak- 
ing into account the impact of 
Selective Service and loss to war 
industries as well as normal separa- 
tions; and second, a detailed plan 
for obtaining replacements as 
needed to meet estimated require- 
ments. 

Fortunately, power managers 
generally have had long experience 
in this field. This may explain why 
few power companies have found it 
necessary to seek the cooperation 
of the War Manpower Commission 
in the development of Replacement 
Schedules or Manning Tables. 
These devices, however, are valu- 
able aids in the solution of the man- 
power problem, and even those 
power systems which feel confident 
of their ability to meet the situa- 
tion should take the precaution of 
becoming thoroughly acquainted 
with their use. So far, less than 
40 percent of the utility companies 
have developed Replacement Sched- 


ules, and less than two dozen are 


using Manning Tables in coopera- 
tion with the WMC. 

The task of replacement is, of 
course, minimized by doing every- 
thing possible to reduce labor re- 
quirements and labor turn-over and 
by organizing thoroughly for the 
job of recruitment and training. A 
number of measures have been 


found helpful in this regard, in- 
cluding 

(a) the development of stabil- 

ization agreements with 

other industries in the area 

competing for the same 


labor supply, 
(b) up-grading of employees 
now on the payroll in order 
to obtain maximum utiliz- 


ation of personnel, 


(ec) 
(ec) 


employment of additional 
women, and 


development of suitable 
training programs for new 
and existing employees. 


A. Stabilization Arrangements 


Prior to the establishment of the 
WMC, many utilities established 
cooperative relations with other 
employers covering recruitment 
and employment. These arrange. 
ments tended toward stabilization 
and avoidance of piracy. Employ- 
ers agreed to make offers of em- 
ployment to employees of other 
systems and competitive industries 
only through the employer and to 
make offers of employment only 
when the employee could be re- 
leased without prejudice. At the 
same time, power systems having 
employees to release, or recruit- 
ment prospects in excess of need, 
furnished lists of such qualified 
personnel to those systems needing 
additional help. During recent 
months, the WMC has developed 
enforced stabilization plans in cer- 
tain areas, but it is still too early 
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Fig. 1. Chart showing the relation between the number of employees and the kilowatt-hour 
output of the utilities during the years 1939 and 1943 





to pronounce any final judgment 
on these plans. 
B. Better Utilization of Existing 

Employees 

Better utilization of existing 
employees through up-grading and 
through more efficient staff organ- 
ization offers a valuable means of 
alleviating the employment situa- 
tion. Attention should be centered 
upon all possible means to this end. 
Many power companies are care- 
fully reviewing the skills and abili- 
ties of their employees, and each 
employee is transferred to the posi- 
tion where he can make the maxi- 
mum contribution considering his 
particular skill and aptitude. The 
national policy of extending the 
work week to 48 hours has also as- 
sisted in obtaining better utiliza- 
tion of individual employees. 

It is encouraging that the war- 
time squeeze on manpower has led 
to the streamlining of many organ- 
ization structures. It is inevitable 
with the passing of years that 
many companies have built up top- 
heavy and unwieldy organizations. 
Furthermore, most power systems 
have had a number of employees 
who served a desirable function in 
peace time, but who were dispen- 
sable in wartime. This includes, of 
course, much of the sales organiza- 
tions and in some instances em- 
plovees responsible for public rela- 
tions and long-range research. Pro- 
gressive power management has 
done evervthing possible during the 
war to release every employee who 
is not absolutely indispensable in 
order to make the maximum con- 
tribution to the nation’s manpower 
resources. 

C. Employment of Additional 

Women 

It is of special interest that in 
areas of extreme labor shortage, 
power management has found the 
greatest possibilities for utilization 
of women. In areas where the 
labor market is comparatively easy, 
utilities have insisted that women 
ean be used only for unskilled or 
semi-unskilled work. In tight labor 
markets, however, women have been 
trained for some of the most diffi- 
cult technical and operating assign- 
ments. Furthermore, they have 


proved particularly effective in- 


areas where the loss of manpower 
to the draft and to war industries 
has been serious among young tech- 
nical men and trained operating 
nersonrel. In many eases, it proved 
impossible to fill these positions 
from the older men already on the 
payroll or through recruitment 
of qualified men from _ outside. 
Through careful training, women 


have been equipped to act as as- 
sistant operators, technicians, and 
in some instances even as boiler 
room help. It is evident that with 
careful training women can make 
a real contribution to the operation 
of the nation’s power resources in 
time of war. 
D. Training of Personnel 

It is indeed fortunate that most 
power systems have devoted many 
years to the development of per- 
sonnel organization and training 
programs. For those with such 
programs in effect, the war has re- 
quired only an expansion readily 
possible within the framework al- 
ready established. For many utili- 
ties the expanded training activity 
involved placing the training pro- 
grams Girectly in the plants where 
the courses could be carried out by 
the employee while actually on the 
job. In such eases, the training is 
conducted by designated persons in 
the plant and the lessons worked 
out by the trainee are graded by 
the plant supervisor and submitted 
to the general personnel office for 
recording. This plan has made it 
possible to train additional people 
without material loss of time and 
has been especially useful in the 
un-grading of existing personnel. 
Other power companies have ex- 
panded training opportunities 
through the establishment of ad- 
ditional night courses at local voea- 
tional schools and other educational 
institutions. For the most part, 
training of employees within the 
industrv has been earried on by 
personnel organizations established 
and nerfected in neace time. 

Sound training programs have 
other advantages besides the ranid 
development of additional skilled 
workers. They result in uniformity 
of practice which often makes for 
more efficient operation. Where 
men are instructed haphazardly 
under older operators, thev do not 
all learn to do the same things in 
the same way. With training pro- 
grams, all the new men receive the 
same instruction and _ operating 
practice tends to become more uni- 
form. 

Tt is not mv purpose to attempt 
a detailed discussion of the best 
methods for training power system 
nersonnel or to explain in any de- 
tail how such programs are organ- 
ived and started. Plant operators 
should have in mind, however, that 
the Government has established a 
sound Training Within Industry 
Program in order to help industry 
help itself with employment prob- 
lems. The underlying purpose of 
this program is ‘‘to assist war pro- 


duction to meet the manpower 
needs by training within industry 
each worker to make the fullest 
possible use of his best skill up to 
the maximum of his individual 
ability, thereby enabling produc- 
tion to keep pace with war de- 
mands.’’ 

These objectives are accom- 
plished by three programs offered 
to industry through the War 
Manpower Commission: Job In- 
structor Training, Job Methods 
Training, and Job Relations Train- 
ing. 

‘Job Instructor Training shows 
supervisors how to train personnel 
quickly in order to develop replace- 
ments as speedily as they are re- 
quired to fill requirements. 

Job Methods Training is the 
a-b-e of methods engineering. It 
shows plant supervisors how to 
make the best use of equipment, 
materials, and manpower now 
available. It strives to develop 
short euts and improve methods 
now in use. 

Job Relations Training deals 
with the general problem of getting 
along with people. It emphasizes 
the common things and day-by-day 
courtesies that everyone knows but 
frequently forgets during periods 
of stress and emergency. 

Some of the most progressive 
utilities, including some with the 
best training organizations, have 
adopted and are now using the 
Government’s Training Within In- 
dustry Program and are finding it 
most effective. There is, of course, 
no magic way for training plant 
supervisors to do better jobs or for 
training employees to do the diffi- 
eult and complicated jobs of oper- 
ating and maintaining our power 
plants and power systems. It isa 
task which must be undertaken and 
organized by top executives and 
made an operating responsibility of 
competent personnel throughout 
the organization. There is no more 
important service to the war effort 
than power supply and no more 
important nart of our manpower 
resources than the men and women 
who operate our power systems. A 
concentrated effort should be made 
to take full advantage of all of the 
training technique within the in- 
dustry and all of the training pro- 
grams offered by the Government. 
We have the plants to do the job 
and the materials to do the job, and 
I am confident that the competence 
and resourcefulness of power sys- 
tem management will see to it that 
we have the trained personnel to 
keep every plant humming for the 
duration of the war. 
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THE INDUSTRY 























HE TRAINING of industrial 

employees is not a new idea, 
but is as old as industry itself. 
From the beginning of the crudest 
type of industrial activity, knowl- 
edge of how to perform various op- 
erations was imparted to newcom- 
ers in the trade by imitating the 
performance of skilled artisans 
with no instruction as to cause and 
effect. This type of instruction con- 
tinued for generations. It was 
- only at approximately the begin- 
ning of the present century that 
the necessity for the formation of 
better training plans was recog- 
nized. 

The development of electric 
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utility personnel, so far as I know, 
was universally conducted in the 
pre-1900 fashion. There were no 
definite written instructions and 
the entire training of each individ- 
ual was left to his immediate su- 
perior, by whom he was instructed 
in the operation of the piece of ap- 
paratus which he later was to con- 
trol. 

Those in charge thought this 
procedure developed a satisfactory 
operating personnel and in all 
probability they were correct, since 
the installations of that period were 
quite simple and most of the oper- 
ations fairly obvious to anyone 
with mechanical inclinations. How- 
ever, as installations became more 
complex, it was evident that in- 
structions originally imparted to 
an operator, after having been 
transmitted orally several times in 
sequence, had little resemblance to 
the original, and it was possible for 
dangerous practices to creep into 
the routine operation in this man- 
ner. Distortion of information is a 
natural result of oral transmission 
of ideas. A man thoroughly famil- 
iar with his work is prone to take 
entirely too much for granted in 
transmitting information to the 
person he is teaching. Some of his 
actions have become so automatic 
that he assumes they must: be per- 
fectly obvious to the beginner. 

Operating Handbook Developed 

When the Philadelphia Electric 
Co. built, in 1915, what was then a 
large addition to the old Schuykill 
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In 1915, after building a large addi- 
tion to the Schuylkill Station, the 
Philadelphia Electric Co. found it de- 
sirable to write operating instructions 
for the operators covering the new 
equipment, which had no counterpart 
in the old equipment. These instruc- 
tions aided so much in training person- 
nel that from them the company de- 
veloped an Operating Handbook 
covering all phases of power station 
operation. This, revised and expand- 
ed, still serves as the basis for all em- 
pioyee training. This article gives 
details of the handbook and its use. 
It also details a method for studying 
the performance of substation em- 
ployees that is opr to all op- 
erating personnel. This is a most 
practical discussion of one of the 
country's most effective training pro- 
grams. It shows principles and prac- 
tical details applicable in one way or 
another, on a large or small scale, to 
many power plant conditions. 





Station, it was felt desirable to 
write simple operating instructions 
for the new equipment installed 
there, which had no counterpart in 
the old part of the station. This 
aided so much in the training of 
personnel that it led to the develop- 
ment of an Operating Handbook 
covering all types of generating 
and substation operation, which, re- 
vised and expanded, is still in use 
as a basic means of employee train- 
ing. It consists of three major di- 
visions: the electric plant (both 


‘generating and substation), the 


turbine plant and the boiler plant. 

The first page of a 10-page in- 
dex for the electric plant only, Fig. 
1, gives some idea of the extent of 
the material in this book. Section 
4111, which is page 9 of the index, 
is reproduced as Fig. 2, to exemp- 
lify the manner in which the elec- 
trical end of a turbo-generator is 
put in service. A similar set of 
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rules for the steam end of the tur- 
bine is included in the turbine 
plant section. 

Employees are given the part of 
the Handbook that covers the work 
they are being trained to do and 
are drilled in the information there- 
in contained, in parallel with in- 
struction by the men actually op- 
erating the equipment. As soon as 
they are proficient in their imme- 
diate job, they are then given parts 
of the book relating to the opera- 
tions of the next job in succession, 
so that they are continually being 
trained for advancement. 

There is a basic difference in the 
training of industrial workers and 
power plant or substation oper- 
ators. The routine functions of 
operation can be broadly classed in 
the same category as the training 
of industrial personnel, but to 
teach the employees to function 
properly when apparatus failures 
oecur is an entirely different mat- 
ter. In these cases the cause of the 
fault must be quickly determined 
and proper steps taken to correct 
it, accuracy and speed being of 
paramount importance, sinee the 
lack of them prolongs the duration 
of the fault with increased damage 
to apparatus. Actually passing 
through experiences of this kind is 


the only training which can be pur- 
sued; thus it follows that a fairly 
long period of time is required for 
an operator to experience sufficient 
incidents which he has performed 
satisfactorily to develop self-confi- 
dence in his ability to cope with 
any situation which may arise. 

This latter requirement, while 
developed by the proper training, 
cannot be attained unless an em- 
ployee has the proper psychological 
and physical reactions, and it is 
essential that time should not be 
wasted on an employee who funda- 
mentally is not susceptible of de- 
velopment because of personal 
characteristics. The corollary of 
this, of course, is care in hiring 
those men who later may be devel- 
oped for operating positions. 

Determining Characteristics of 

Good Operators 

This difficulty applies to all op- 
erating personnel, but greater diffi- 
culty is experienced in substation 
operation because employees are 
placed on their own responsibility 
in a shorter period of time, due to 





the small number of men at any 
one substation location. In spite of 
the greatest care in selection, expe- 
rience indicated that personal judg- 
ment was a poor factor to rely on 
in determining a prospective em- 
ployee’s fitness, even when the 
prospect was interviewed by several 
men. In many cases, the most alert 
subjects were those whose nervous 
reactions were such that even after 
intensive training they almost uni- 
versally acquitted themselves poor- 
ly in cases of emergency, while 
their operating performance under 
normal routine conditions was be- 
yond reproach. 

This led to an attempt to de- 
velop some method of detecting 
those whose personal characteris- 
tics prevented development into 
satisfactory operators. Realizing 
that this task required the services 
of a psychologist, Dr. M. S. Viteles 
of the University of Pennsylvania 
was employed as a consultant to the 
Substation Operating Department 
with the spécific problem of first 
developing such tests for substa- 


Fig. 1. (Left) First page of 10-page index of Operating Handbook 


for electric plant only 


Fig. 2. (Right) Reproduction of Section 4111, page 9 of Operating 
Handbook covering starting instructions for the generator end of 
a turbo-generator. This page is shown indexed on Fig. |. Starting 
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rules for the steam end of the unit are given in another section, 


not shown 
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tion personnel, for there was a 
larger group of men doing similar 
tasks in this department, perform- 
ing with different degrees of effi- 
ciency, who could be subjected to 
the tests and results compared with 
their actual performance. Thus a 
basic measure of the accuracy of 
the tests, as applied to practical 
operation, could be obtained. 

The chief purpose of the study 
was to develop psychological tests 
which would measure the predis- 
position to make mistakes, so con- 
spicuously present in the perform- 
ance of the poorest group of oper- 
ators and absent in the best group 
of operators. Three series of tests 
were finally chosen ; the first two to 
be used in measuring the mental 
abilities and temperamental traits 
required for safe and accurate per- 
formance under normal operating 
conditions ; the third for measuring 
the adaptability of the prospective 
employee to emergency conditions. 
The last was fundamentally a fear- 
reaction test which permitted the 
recording of changes in accuracy 
of the subject’s response under dis- 
turbing conditions of electric flash- 
over, noise, smoke and like condi- 
tions. 

A group of operators was 
chosen whose performance records 
were available for a period of time. 
About 25 per cent of this group 
was composed of the best operators, 
50 per cent with average perform- 
ance and 25 per cent of the poorest 
operators. A comparison of the 
men’s reactions to the tests with 
their actual performance indicated 
quite clearly that the tests defi- 
nitely showed the predisposition of 
the men to make switching errors 
under both normal and abnormal 
conditions. 

The selection of new substation 
employees on the basis of the tests 
was started in 1928 and, in addi- 
tion, those employees who had not 
been in the test group were sub- 
ject to examination. Operators 
were reassigned, based on the suc- 
cess with which they passed these 
tests, those with the best scores be- 
ing placed in the larger and more 
complex substations, while those 
with the poorer scores (which for- 
tunately also corresponded to poor 
working records) were assigned to 
the smaller, less complex stations. 

A chart, Fig. 3, shows the re- 
duction in operating errors from 
1928 to 1942 inclusive, together 
with the inerease in the company’s 
output. The switching errors have 
been reduced from 37 in 1928 to 7 
in 1942, while the load has in- 
creased 314 times. That is, the 


actual relation of the switching 

errors to the output is approxi- 

mately 5 per cent of that in 1928. 
Correct Training Program Essential 

Proper selection, however, is 
not the complete answer to satisfac- 
tory operating performance. No 
matter how correctly men may be 
selected to properly function in the 
prospective work, they cannot be 
expected to produce satisfactory re- 
sults without proper training. The 
present method of training assist- 
ant substation operators is given as 
representative of the general meth- 
od of training all operating per- 
sonnel. 

The Operating Department ex- 
ercises executive authority in the 
detailed administration of the 
training course and conducts the 
training program through a Super- 
visor of Training. The Personnel 


Department functions in an advis- 
ory capacity in the administration 
and suggests extensions and devel- 


opment of the course with changing 
conditions. 

A central training school gives 
that instruction which cannot be 
conducted conveniently in the sta- 
tions. It includes the elements of 
electricity and operating principles 
of station equipment, which is lim- 
ited definitely to the material nec- 
essary to understand the operation 
of the type of station in which the 
men are to be employed. The course 
parallels theory with station prac- 
tice, and any theory that is not 
essential in the specific training is 
omitted. Attendance at classes is 
compulsory, the men are paid at 
regular rates, and allowance is 
made for excessive carfare or trav- 
eling time. The complete training 
requires approximately two years, 
during which time the Assistant 
Operator attends school for a 214- 
hr session every two weeks. 

Each new man hired by or 
transferred to the Operating De- 
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Fig. 3. Chart showing reduction in substation operating errors, 1926-1942, compared with 
increase in company's output 
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Fig. 4. Checking combustion in a modern 
boiler room 





partment is assigned to one of the 
larger substations for initial train- 
ing. The training in the substation 
consists of practical instruction in 
all of the duties of the substation 
operator. It is built around the 
substation equipment, and each 
training project is broken down 
into numerous items in order to 
simplify the instruction to a max- 
imum degree. Thus, the amount of 
knowledge which a man must: grasp 
at any one time is not so great as 
to discourage him and, as he gradu- 
ally progresses in the project he 
will begin to deve!op confidence in 
his ability to master it. This in- 
struction is the direct responsibil- 
ity of the substation foreman, but 
it is not left to each individual’s 
judgment to determine how or 
what he should do. Each project 
has been earefully laid out and 
each foreman has been taught the 
best method to follow in instruct- 
ing new men. 

At the completion of each sec- 
tion of the course the trainee is re- 
auired to pass an examination on 
the problems he has been studying. 
He cannot continue his course until 
he has satisfactorily passed his pre- 
vious assignments. 

Each six months the members 
of the substation supervisory force, 
the Supervisor of Training and the 
Director of Personnel Research and 
Training meet to consider the prog- 
ress of each Assistant Operator and 
make recommendations for promo- 
tion, demotion, transfer or dis- 
missal, depending on his perform- 
ance. 







Requirements of a Good Training 
Program 


IT have only touched the high 
spots on this substation training 
course; a detailed description of it 
would require a book in itself. But 
any system of training, to be suc- 
cessful, must rest upon the fact 
that it actually produces results. 
It must be believed in both by the 
men who are responsible for pro- 
ducing results and by the men who 
are being trained. The policy of 
training is outlined as follows: 

1—Training is primarily a 
function of management. Irrespec- 
tive of his earnest desire to per- 
form, no emplovee can produce the 
best results without adequate train- 
ing. 

2—Training is a function of the 
Operating Department. It should 
be carried on by instructors who 
are members of this department, 


































































who are responsible to the operat- 
ing executives for results and who 
are closely in touch with the intric- 
acies of operation. 

3—Satisfactory training pro- 
grams cannot be developed in a 
haphazard manner. They must be 
developed in conjunction with the 
operating forces by specialists in 
education who can guide those re- 
sponsible for training along the 
lines of producing the greatest re- 
sults with the least effort. 

4—Training must be of a prac- 
tical character. It should not be 
planned on the basis of replacing 
the functions of existing educa- 
tional institutions. Any theory 
which is taught must be tied in di- 
rectly with its particular applica- 
tion and only a sufficient amount of 
this type of training should be sup- 
plied to permit the trainee to carry 
on his work intelligently. 

5—Training in the field must be 
synchronized with theoretical train- 
ing so that there is a direct and 
easily-understood tie between the 
two. 
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6—Adequate records of men 
under training are essential to the 
development of the training pro- 
gram and to the most satisfactory 
utilization of the increased knowl- 
edge of the individual employee. 





CORRECTION — DETERIORATION 
AND MAINTENANCE OF POWER 
PLANT STRUCTURES 
BY ARTHUR S. PEARSON 

We regret very much an un- 
fortunate typographical error in 
the article on the deterioration and 
maintenance of power plant struc- 
tures by Mr. Pearson on page 60 
of the August issue. In the by-line 
Mr. Pearson’s name was listed as 
S. J. Pearson. It should have read 
Arthur S. Pearson. Another error 
appeared in the last paragraph on 
page 64 of this article. The sen- 
tence beginning with ‘‘Notwith- 
standing unfavorable—’’ should 
have read ‘‘ Notwithstanding these 
favorable conditions—.’’ Finally, 
all re-publication rights to this 
article are reserved by the author. 
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What Individual Companies Have Done 





in TRAINING POWER PLANT 


Although a number of public utility organizations have conducted their own 
training schools and courses for power plant men, as illustrated in these pages, 
only a comparatively few industrial power plants submitted data on their 
formal training programs. That does not mean that they do not have them. 
However, it has been our observation during the past year or so that industrial 
power engineers have asked for guidance in organizing training programs 
more frequently than utility engineers. It is not that they are unable to formu- 
late a program to fit their own conditions but that they seem to have doubts 
as to the correctness of any procedure they establish. They want to have 
some standard by which they can judge the correctness of their instruction. 
Here, in their own words, illustrated by typical pages, sketches and excerpts 
from the instruction material they use, are some comments from various 
utility and industrial companies on their individual methods. They can be 
used for guidance by other men who may have to face the same problems 


Tue AMERICAN Rouuine Miu Co., 
Ashland, Ky. 
GrorcE M. CouGHLIN 
Superintendent of Steam Power 
E STARTED an intensive training 
program last February (1943) and 
finished early in June. We found our 
training program quite effective and in- 
tend to carry on this fall, enlarging on 
the various subjects more than we did 
in the original program. We found the 
course very necessary, in that we ex- 
panded our organization 50 per cent be- 
cause of the additional power plant which 
went into operation less than a year ago. 

Attendance on the part of our em- 
ployees was entirely voluntary and they 
received no extra pay for attending the 
classes. 

We are not using women in our 
power plant operation jobs at this time, 
only in the power plant office. 

(Epiror’s Note—The course, in gen- 
eral, called for 10 hr on heat funda- 
mentals, 6 hr on fuels and combustion, 
6 hr on boilers and draft equipment, 8 hr 


on steam engines, turbines, pumps and 
lubrication, and 2 hr for miscellaneous 
subjects. Average number attending 
the class was 70, including a number of 
men from other industrial plants in 
town. A course outline or manual cov- 
ering the above subjects was prepared 
as a foundation for the classroom work, 
based on parts of Croft’s well-known 
power plant textbooks! but converted 
and adapted by Mr. Coughlin into his 
own language to a large extent. This 
was later mimeographed and a copy 
given to each member of the class. Fig- 
ure 1 shows how this material was pre- 
sented. ) 

These outlines were greatly expanded 
with blackboard illustrations and dem- 
onstrations. In addition to this outline 
we also used for text reprints of articles 
from technical magazines, on pumps and 
compressors also the Handbook for War- 
t:me Care of Centrifugal Pumps recently 
published by Allis-Chalmers Mfg. Co. 

For demonstration purposes we bor- 
rowed from the Babcock & Wilcox Co. 


A class room session of Mt. Vernon High School pupils at Cooper-Bessemer Corporation's plant 


a model boiler of the integral furnace 
type, a model pulverizer, and some sec- 
tions of stud tubes. In addition, we had 
cast-iron blocks which we use to pro- 
tect water walls in a stoker-fired boiler 
here in Ashland. The Babcock & Wilcox 
Co. furnished us with some of their 
advertising matter on the integral boiler 
They sent us a number of lantern slides 
illustrating different types and character- 
istics of boilers. 

Worthington Pump & Machinery 
Corp. supplied a small centrifugal pump 
to be used in demonstrations, which cer- 
tainly came in handy. Although I have 
about sixty centrifugal pumps, I could 
not take any of them out of service 
long enough for a demonstration. 

The Allis-Chalmers Mfg. Co. fur- 
nished us with a new 16-mm talking 
film showing the action of steam in tur- 
bines. 

In addition, I had for use a small 
duplex reciprocating pump and found it 
quite valuable in illustrating that type 
unit and the setting of steam valves. We 
also made up some fair-sized cardboard 
models illustrating the operation of slide 
valves and Corliss valves. Of course we 
had our boiler tube turbines and some 
good samples of scale and different 
grades of firebrick. We illustrated con- 
vection currents and degasification of 
water, using large beakers and Bunsen 
burners. 

We spent one entire class period 
teaching the use of the Orsat and draft 
gages and their application to boilers. 
We had large scale blueprints of small 
impulse turbines and pumps. 

We have found that in teaching a 
class, the average student is much more 
receptive to sight than to sound and that 
points are better received when pro- 
fusely illustrated on the board or with 
some equipment for demonstration. 

We had one class of two hours each 
week and then repeated that class for 
the benefit of men who were on turn 
work and were unable to attend the 
first class. In this way all members 
could attend either one or the other 
sessions. Of course this meant four 
hours of teaching for myself, but the 
effects amply paid me for my trouble. 
We usually took about ten minutes rest 
period at the end of the first hour and 
then, for the benefit of those who wished, 
we had further discussions, answering 
any questions of immediate importance 
after the class was dismissed. We 
usually found two or three of the stu- 
dents waiting around for these sessions. 

We found the class to be quite a 
chore not only in the teaching but in 


1Power Plant Series: Practical Heat and 
Steam Turbine Principles & Practice, by Ter- 
per Croft, McGraw-Hill Book Co., New York 
ty. 
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preparing the subject matter each week." 
We believe the class can be even more 
successful if more time is devoted to 
each subject. The first five lessons were 
mostly fundamentals in physics and 
chemistry and while they tended to be- 
come rather dry subjects we endeavored 
to lighten the weightiness as much as 


possible with plenty of laboratory illus- - 


trations. 


IowA-ILLINOIS GAS AND ELECTRIC 
CoMPANY 
Rock Island, Illinois 
H. A. KLEINMAN 
Electric Production Engineer 
oO EDUCATIONAL program 
has not been changed due to war- 
time conditions, but has been accel- 
erated and emphasized so as to hasten 
the process of developing trained and 
experienced employees. The problem 
is one that must be promoted vigor- 
ously by those in charge of plant 
operations and the discussion leaders 
and instructors must be recognized as 
competent and well qualified to discuss 
the subjects announced. 

Our educational work has devel- 
oped over a period of years and has 
been designed particularly to cover 
the following four steps: 

1. To break a new man into a job 
so as to get him started performing a 
duty necessary for the operation of 
the plant. 

2. To give him information on the 
power production process so as to de- 
velop a background sufficient for him 
to choose the kind of work that ap- 
peals to him. 

3. To offer specific courses to the 
men who have chosen a definite line 
of work and assist them in the com- 
pletion of such courses. 

4. To keep the older and experi- 
enced employees interested in their 
work and abreast of the times by en- 
couraging them to subscribe to the 
technical and trade papers and offering 
lectures and discussion groups on the 
problems of power production. 

The particular feature that I wish 
to call attention to at this time is the 
series of six or seven weekly meetings 
of one hour duration each, offered 
once or twice a year on company 
time, and designed particularly to give 
the new employee a background of 
knowledge about the process of con- 
verting coal to electrical energy. They 
also serve as a refresher course to the 
older employees, who are invited and 
encouraged. to contribute to the discus- 
sions. 

At these meetings, we discuss the 

2Editor’s Note—Mr. Coughlin has only 7 
or 8 copies of his mimeographed lecture out- 


line left but says he will gladly furnish what 
he has to any who desire them. 


September, 


T| OPERATORS 


measurements of pressures and tem- 
peratures of gases and liquids, the 
meaning and measurement of heat, the 
development of heat from fuel in a 
form that makes possible the produc- 
tion of useful energy, the process of 
converting liquid water to superheated 
steam, the passage of steam through 
a turbine, and in summary, a resume 
of the complete process of converting 
coal to electrical energy. 

We devote one meeting to a dis- 
cussion of the actual process of start- 
ing, operating and stopping a steam 
turbine-generator unit, complete with 
condensers and auxiliaries. We devote 
another meeting to the discussion of 
the important points to watch in con- 
nection with the operation of a steam 
generating unit. Throughout the series 


of meetings, wherever it fits in, we 
point out the loss of energy and the 
effect upon the efficiency of plant oper- 
ation, indicating those losses that can- 
not be reduced and those losses that 
can be reduced by proper operation. 
In the course of these meetings, it 
is pointed out that electrical service 
must be rendered on a continuous basis 
at constant frequency and at a proper 
voltage. These two characteristics 
must be provided at the plant. The 
load, on the other hand, is controlled 
entirely by the users of the energy. 
The means of maintaining constant 
frequency leads to a discussion of oper- 
ation at constant speed and the gover- 
nors necessary to maintain constant 
speed. The discussion of methods of 
supplying proper voltage leads to the 
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Fig. |. Typical pages from the instruction manual prepared for his classes in power plant 
work by George M. Coughlin of American Rolling Mill Co., Ashland, Ky. 
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IDAHO POWER COMPANY—JOB BREAKDOWN 


PLANT Any 
Capacity 6000 Kw. Loss each 24 hours 144,000 Kwh. 


paTe April 30, 1945 page 2 of 17 
Loss in return at $.003 equals $432.00 
Shaft not plumb within .130". Stator must be realigned to rotor, redoweled, end reanchored. All bearings to 


JoB. Overhaul Complete vnit 


REMARKS; °°" "** (reeset remarks on revere ede 








(Known Job Facts) 
each day. Stator winding damaged. 
be inspected and repaired. Turbine runner to be metallized. Speed ring vanes to be repaired where broken. 





JOB UNITS JOB UNIT OPERATIONS PROTECTION TO MEN AND EQUIPMENT CONTROL POINTS KNOWN FACTS 
’ # Sader 


CREW 
Sewn of physical gertrmance shin gb unit. Any leeeal a ‘ome dab, Unt Oman. Under nw coin i, Alatnd Wo Job Unit Operation tht must be evadidored if REQUIREMENTS 


peseation ‘work prowresms w! ne final outeome. 
‘ment of the work the performance of ‘edvanewe the work owns yaw fon eaetere he prowresse= with confidence as to 





Extra instruction in safety must be 
given. Be sure that all precaution 
against accidental opening of head 
gates and closing of switches has been 
taken. 


A critically needed generating 5 
unit is out of service. Inex- 
perienced help will be 
employed. 


Check and determine if water has 
been removed, gates locked, and 
switches tacged. 


Conditions suggest the 
need for close and con- 
stant supervision and 
unbroken attention by 
every one to avoid 


Freliminery 








Dismantle 
down to and 
including 
rotor 


men and 
equipment or delays in 


Uncover generator by removing hood the work 


Check head gates and switches against 
accidental operation. 
Operation of crane must be assigned 
to capable operator. 
The otstne of signals must be assigned 
to an alert and experienced workman. 
Designate signals and be certain al) 
signals are fu understood. 

joose tools carefully. Use socket 
wrenches, 
Be concerned about workman's ability 
to use wrenches safely. 





Experienced crane and 
signal men are essentia 








Yrecautions have been taken 
against accidental opening of 
gates and operation of 
switches. 


Adequate containers 
should be provided for 


Inspect crane, electrically and 
mechanically; lubricate. 


11 parts. 
Parts should be match 





Assign dependable member of crew to 
keep tools and parts in proper 


A workman to keep premises clean and 
small tools in place is highly worth 


TEPREG. 
Location for storage 
should be determined. 


order. 





Select rigging and prepare steel 
cable slings. 


while. 

Keep all ofl and dirt from under foot. 
Br ert for good housekeeping. 

One 3/4” plow steel cable, with Toop 

at each end and long enough to place 
each loop on crane hook for two 
parts with 3/4" crew shackle at lower 
end, is recommended. 


Crane man receives 


Hood weighs about 14 tons. 





signals from signal man 


only. 

Position signal man so 
signals are received 
clearly. 

Use safety factor of 





Spot crane over center of load. 
Install sling. 


Use two 3/4" Crosby clamps at each 
loop with U of clamp on loose end. 
Do not use bad cable. 
Look out for kinks and 





Six on cable. 


Unnecessary delay and 
confusion will result 





ends and leave 3 ° 
Protect hands always. Ragged wire 
ends are dangerous. 
Inspect lifting eye. 
cracks in steel plate near eye. 





ed wire by not providing 
atonuets containers 

for small parts. 

Look for 





Make sure of footing. Be particu- 
larly alert when on sloping steer 
surface. 

Be fully concerned ebout the danger 
of metal shod shoes. hoes 
leather soles and rubber heels are 
recommended. 








Match mark perts. 











Check for free movement 
Crane man must receive signals from 
signal man only. 
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Fig. 2. Typical pages from a complete breakdown of the entire procedure for overhaul of a 6000-kv hydraulic turbine-generator unit. The 
complete breakdown is covered in 27 sheets, each IIxI6 in. The explanatory notes above the various columns are: Job Units, preferably 
but not necessarily in order of performance. Job Unit Operations, Sequence of physical performance within job unit. Any logical seg- 


ment of the work the performance of which advances the work. 
Underscore important measures. 


opposite job unit operation. 
job to suffer. 


Protection to Men and Equipment, and all accident prevention measures 
Control Points, skills or conditions which, if neglected would cause the 
Known Facts, related to Job Unit Operation that must be considered if work progresses with confidence as to final out- 


come. Crew Requirements, number of men, shifts and days 


discussion of the excitation and voltage 
regulation. The carrying of varying 
loads as they occur leads to a discus- 
sion of the adjustments that must be 
made throughout the plant to vary the 
output, much of which is cared for by 
automatic control. In order to render 
the service on a continuous basis, we 
discuss the importance of careful oper- 
ation and effective maintenance. 

The topics enumerated above indi- 
cate the scope of the course and indi- 
cate that the classes must be skillfully 
guided by the instructor or class lead- 
er, so as to keep the discussion within 
the field to be covered and have it 
prove informative to new employees 
and interesting and enlightening to the 
older employees.. 
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This series of meetings has usually 
inspired new employees to desire more 
specialized instruction, as a result of 
which they have enrolled in courses in 
combustion, steam engineering and re- 
lated subjects on the basis that the 
company will pay one-half of the cost 
of the courses that are completed, and 
will advance the entire cash cost in 
order to assist the employee in getting 
started. If there are several enroll- 
ments at one time in one course, the 
company will form a class meeting 
regularly and provide instruction in the 
subject. 

We have found that the employees 
appreciate such instruction and that it 
is of great aid in developing competent 
employees rapidly. 


IpaHo PowER CoMPANY 
Boise, Idaho 
E. A. WoopHEAD 

Superintendent of Power Plants 

ELATIVE to power plant job train- 

ing, we have instituted an idea that 
we call “Job Breakdown.” We see the 
need to be that of utilizing methods that 
permit us to make better use, if possi- 
ble, of all the aptitudes, trade knowl- 
edge, and personality traits that are 
available now in the various plant crews. 
This. we consider necessary so that vital 
facilities in the way of generating equip- 
ment shall. be out of service no more 
than absolutely necessary and that time 
in connection with jobs be looked upon 
more than ever as being the essence of 
the problem. Also, ingenuity will be 





used to its utmost if we make the best 
of the material situation. 

This means that the main job prob- 
lem will be properly divided into job 
units, wherein each unit can be looked 
upon as something separate, so that as 
much as possible of the whole problem 
will be carried on simultaneously. Job 
units will, therefore, be dovetailed and 
correlated in their proper relation to 
time, material, and energy. 

Figure 2 shows page 1 and part of 
page 10 of a complete sample breakdown, 
which represents the first attempt of a 
certain plant maintenance mobile crew 
in breaking down one of their jobs. 

The job unit operations, being always 
a physical performance of work, must 
be considered in all logical segments, the 
performance of which advances the 
work. Following job unit operations, 
protection to men and equipment is a 
very vital requirement. We must always 
take full advantage of all control: points, 
skills or conditions which, if neglected, 
would cause the job to suffer. There 
are facts known to certain individuals 
of the group, and if they are not brought 
to the attention of the whole group, the 
job might be caused to suffer. And, 
finally, the job crew requirements in the 
form of man-days is given consideration. 


Paciric GAs AND Eectric Co. 
San Francisco, Calif. 
A. C, Joy 
Advertising Manager 
| iherasy gone of power plant oper- 
ators is on a long established basis 
of seniority. As to the training of 
new and inexperienced men, we have 

a course of instruction, parts of an out- 

line of which is shown on this page. 

The company is using about 35 
women in our San Francisco Bay re- 
gion steam plants. They work as 
laboratory assistants, as helpers on 
water treating equipment and as help- 
ers in boiler operation. Their employ- 
ment in these capacities is considered 
generally satisfactory. They are out- 
standing in conscientiously applying 
themselves to their work. However, 
in certain work categories there have 
been found some physical limitations 
to what they can do, and readjustments 
have been necessary. 

OUTLINE OF TRAINING PROGRAM 
FOR NEW STEAM PLANT EMPLOYEES 
PACIFIC GAS AND ELECTRIC 
COMPANY 
I. GENERAL INSTRUCTIONS 
A. Outline of Interview with 
General Foreman 
. Duties: The employee is given an outline of 

the duties of the job. 

2. Learning the Work: It is explained that we 
have an established training program and only 
the cooperation of the employee is required 
for him to learn the job. 

. Safety First: The necessity of learning safe 
working methods is explained. The employee 
is instructed to ask questions of the men on 
the job and always to be sure he knows what 
he is doing before going ahead with his work. 

. General: The employee is given a short his- 
tory of the plant and is told what wages he 
will receive, and is then turned over to the 
Plant Clerk. 

The Plant Clerk instructs the employee how 
to make out time cards, informs him about pay 
periods, etc. and issues and demonstrates the use 
of gas mask. Employee is handed a copy of ‘‘Do 
It Safely,” (Form No. 603312) and is instructed 


to read it over carefully, as he will be asked some 
questions pertaining to its contents at some fu- 
ture time. He is then introduced to his foreman. 


Tue JoHNS HopkKINs UNIVERSITY 
School of Engineeering 
Baltimore, Md. 

James H, Potter 
Dep’t of Mechanical Engineering 
ee COURSES having to do 

with the up-grading of power plant 
personnel have not as yet been under- 
taken. However, we have _ instituted 
four courses in marine engineering. 
These courses are intended to acquaint 
office and construction personnel with 
power machinery as it is used in a mod- 
ern vessel, and to train test crews for 
new ships. Additional courses are also 
being offered in electrical engineering to 
train shipyard workers in the funda- 
mentals of alternating-current and direct- 
current machinery and circuits. 


gram, which will get under way on Octo- 
ber 4. 

The course will be an intensely prac- 
tical one, aimed to teach men who are 
high school graduates the theory behind 
the operations of the power plant, so 
that they will be able to learn their oper- 
ation more quickly and take responsible 
positions at an earlier time. 


MicuiaaAN Sugar CoMPANy 
Saginaw, Mich. 
W. L. CHAPMAN 
Executive Engineer 


E HAVE MADE no speeial ar- 

rangements for a_ wartime 
training program of our power plant 
personnel and do not use women in 
any of our power plants. Some women 
are being used for packing sugar and 
in this coming campaign we expect to 
use them on some of the stations 





II. TRAINING OF BOILER ROOM HELPERS (Pacific Gas & Electric Co.) 


A. Burner Construction and Characteristics 
1. Functions of Oil Burner. 
(a) Atomize oil. 
(b) Mix atomized oil intimately with air. 


(c) Feed oil and air into furnace in proper ratio and amount so that the heat liberated by 
combustion will supply efficiently the steam demand on the boiler. 


. Functions of Gas Burner. 


Same as above except no atomizing required. 
. Dismantle an oil burner completely, showing trainees the function of each part. 


(a) Show path of supply and return oil. 


(b) Show that it is the return oil pressure which forces oil into furnace through orifice in 


burner tip. 


(c) Show that excess of supply pressure over return pressure sects up the whirl of oil spray 


and creates effective atomizing. 


(d) From actual operating data, show that excess of supply pzessure over return pressure is 
nearly constant, hence atomization is good over range of operation from full load down 
to 20 per cent load. Below 20 per cent may have to remove some bu:ners from furnace 


to insure stable fires. 
B. Operation of Gas and Oil Burners 


1. Must keep oil burners clean to assure good atomization and good combustion. 
(a) Wash out with Oakite and compressed air on cleaning stand. 
(b) If burner does not clean up properly, lay aside for machinist to dismantle. 


. How to find dirty burne-s. 


(a) Electric eye smoke detectors show smoke. 


(b) Look into furnace through inspection doors above burners to find approximate location. 
(c) One person to watch through inspection doors while other tries turning off burners until 
smoking burners are found and replaced with clean ones. 


. Safety measures to be observed. 


(a) Always use blue glass and board, or mask, when looking through observation doors. 


Protect eyes and face. 


(b) Watch out for flarebacks from inspection doors while picking up load rapidly or transferring 


fans. 


(c) Women helpers should wear a hair covering to avoid possibility of hair catching fire. 
(d) Denim coveralls or jackets, with long sleeves, and medium heeled shoes without open 


work also necessary for safety. 


(e) Do not allow oil to accumulate on furnace floor. 


service. 


If burner dribbles oil, take it out of 


(f) Before putting an oil burner into service always look at atomizer to make sure that the tip 
is in place. If tip has been left out, large quantities of oil will be sprayed into the furnace 
without being atomized. This is dangerous. 

Be careful in handling burners not to damage tips. They ave made of very hard brittle 
metal. If chipped, they are no good for further service. 

Be sure that air registers are open when a burner is lighted. 

In removing oil burners, have drip cup in place and be sure valves are closed before 


loosening clamp. 


(j) Be sure copper gaskets are in place before clamping a burner and turning on oil. Failure 
to do so may result in a spray of hot oil striking you. 





InuiNots INsTITUTE oF TECHNOLOGY 
Chicago 
J. I. Yettorr 
Chairman War Training Committee 
E HAVE had no calls from the 
local industries for cooperation in 
training power plant men, consequently 
we have not included any material on 
the steam power plant, other than one 
early course, in our War Training Pro- 
gram. We have had no calls for women 
for training in this field. 

Now, however, and primarily because 
you started us thinking about this matter, 
we are going to offer an ESMWT course 
in Steam Power Plants in our fall pro- 


throughout our plant, such as on the 
carbonation and evaporator stations. 
We did not do this last campaign and 
had considerable difficulty keeping a 
full crew for operating. 

In the past we have had a regular 
scheduled series of classes for our 
maintenance and power plant crews, 
but this was not a wartime measure 
in any sense of the word. However, 
if it will help anybody in planning a 
training program, the following applies 
to what we did in 1940 and 1941. 

All plant operations start about the 
Ist of October and continue through 
until about the first of the year.. Dur- 
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ing this period we operate seven days 
a week and 24 hr a day and for the 
rest of the year carry a crew consisting 
of our key men on the various operat- 
ing stations as well as our maintenance 
crew. During the idle period we set up 
our program for reconditioning the 
entire plant and, therefore, can quite 
readily arrange for meetings for in- 
structions during this idle period with- 
out interference with our regular oper- 
ations. 

A manual, parts of which are shown 
in Fig. 3, covers principally the work 
we covered for our plant engineers 
and mechanics, in which we have en- 
deavored to acquaint them with tech- 
nical terms in such a way that they 
are understandable to men _ without 
college training. 

The first year’s program worked 
out fairly well, although most of the 
discussion was carried by the trained 
engineers and men from equipment 
manufacturers. The following year we 
sent out lists to all the men interested 
and had them make their selection of 
topics for the various meetings and 


these meetings were turned over to the ,. 


men to a greater extent. The discus- 
sions were of more practical nature 
and more interest was evolved by hav- 


?. 
Sit sae warve 200 Hees 


ing each plant handle one meeting 
with papers on one or two sections of 
the topics involved. This we found 
created a great deal of interest among 
the men and brought forth many valu- 
able exchanges of practical informa- 
tion between. our various plants. 

In 1942 we began to feel the labor 
shortage and consequently were able 
to hold only three meetings that year 
and this year have been unable to work 
in any of them. 

We have found such meetings bene- 
ficial not only in the distribution of 
information to our men, but also in 
obtaining valuable suggestions from 
them, both at the meetings and dur- 
ing the regular course of our work. 


PoRTLAND GENERAL ELECTRIC 
CoMPANY 
Portland, Oregon 
C. P. OsBornE 
General Superintendent 

ARLY IN 1940, the Northwestern 
Electric Company, an_ electric 
public utility company with headquar- 
ters and service here in Portland, and 
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MICHIGAN SUGAR COMPANY 
Problems & Date Sheets ~ ineers Meetings Feb. = Me, 1940 
roi footings Feb..- Mey. 
TABLE OF CCNTENTS 


Sse 


Meet i: iL = Boilers 


Boiler Room Problens. as ee re 
Grephic Representation 0’ er Wa’ . 
meee sees Charts for Varying COg amd Flue Gas Temperature (epproz.). 
Heat of Evaporation Table; Varying Steam Pressures end Feed Water 

Te 


Meeting g2 - Engines & Turbines 


Turbine & Engine Problems. 

Steam rates & Factors for Typical Engines & Turbines. es 

(This sheet hes been combined with sheet iy on eee copies 
Turbines. 





Meeting #4 ~ Hydraulics 


Piping & Pumping Problems. 
Tans chart - Pipe Fittings & Velve Friction - Sp.Grev. Fo: 
4, 


rmulse. 





* Meeting $5 - Electrical Motors, Starters etc. 
— 


Electrical Circuit Problens. 
Motor Types & Applications - NEMA Specs.. 
Motor Feeder Circuit Wiring Teble - Formulae. 


Meeting /6 ~ Mechenicel Drives - Conveyors 


Chein and Belt Problems. 

V-Belt Drive Tables - Fornulee. = 
Standerd Chain Sizes - Formulee. 
Flat Belt Capcity Tebdle. 
say edge) of Belt Lengths & Centers. 


Consolidated Table of Equivalents & Formulas. 


our company joined with Local Union 
B125 of the International Brotherhood 
of Electrical Workers for the purpose 
of establishing, under the provisions of 
the State Apprenticeship Act, an ap- 
prenticeship program in the five. fol- 
lowing major branches of the outside 
electrical workers’ trade, namely: 

a. Line construction and _ line 
maintenance, 

b. Station construction and_sta- 
tion maintenance. 

c. Station operation. 

d. Meter installation and 
maintenance. 

. Appliance maintenance 
tomers’ water heaters 
ranges). ; 

Under the provisions of this Act, 

the two companies and the local union 
appointed representatives to sit on an 
apprenticeship subcouncil composed of 
a total of four representatives from 
the two companies and four repre- 
sentatives from the Local Union. This 
subcouncil, now known as the Outside 
Electrical Workers’ Apprenticeship 
Subcouncil for the Portland area, 
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Fig. 3. These are only a few pages from a fine 27- 
engineers, as explained in W. L. Chapman's comments. 

work and includes fundamental data such as steam table 
acteristics, wiring data, V-belt and chain drive and flat 


page mimeographed instruction manual used by Michigan Sugar Co. in training power 
The manual is based on the solution of problems encountered in the engineer's 
s, steam rates of engines and turbines, pipe friction data, tables of motor char- 
belt tables, convenient formulas and at the end, the answers to the problems 
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worked out the details of the appren- 
ticeship program and now guides its 
operation. 

The program is effected by means 
of a voluntary written agreement be- 
tween the company in question and 
its apprentices and sets forth those 
‘ matters which are implied at the time 
the apprentice goes to work such as 
the phases of the particular branch of 
the trade which he is to learn, the 
wages which he is to be paid, his 
trade standing in terms of per cent 
of journeymanship rating at the time 
of entering upon the agreement and 
a probationary period of 500 working 
hours, as well as a requirement that 
he, the apprentice, attend classes deal- 
ing with the related subject matter of 
his particular branch of the trade for 
at least 144 hr per year. 

In this connection, the Portland 
Public Schools joined with us in this 
venture by offering classes dealing 
with the subject matter relating to the 
tools, materials, equipment, electrical 
theory, mathematics, economics, his- 
tory, drawing, personal accident pre- 
vention, personal hygiene, property 
damage, including the work of others, 
information relating to other trades 
and rules and regulations governing 
the operation and use of electrical cir- 
cuits and equipment. 

It should be made clear at this 
point that the apprentice’s advancement 
in the trade is dependent upon his 
application to the work on the job as 
well as his work in classes, because 
both are an essential part of learning 
a trade and, therefore, are taken into 
consideration by the Subcouncil when 
making recommendation for advance- 
ment. 

From this outline it can be seen 
that a very definite training program 
has been worked out for the appren- 
tices and is just getting under way, as 
is evidenced by the fact that the details 
of the program have just been put into 
tentative printed form, a copy of which 
is enclosed herewith. Typical pages 
from this program are shown in Fig. 4. 

It has become increasingly difficult 
to make this program function as it 
should because of the influence of the 
war. However, it is expected that it 
will come into its own when the war 
is over. We, in our company, heartily 
support it for the reason that it does 
the job that needs to be done, namely, 
that of developing more careful and 
more efficient workmen, with the net 
result that the public gets a more de- 
pendable service. 

Referring to your second question, 
we are not using women in our power 
plants. 


Pucet Sounp Power & Licut 
CoMPANY 
Seattle, Wash. 
C. W. SHERMAN 
Asst. Personnel Officer 

engi our company is situated 
in the very heart of a vital war 
production area, we realized that the 
manpower problems would greatly af- 
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Fig. 4. A few of the sections from the Plan of Apprenticeship worked out by Portland 
General Electric Co., Northwestern Electric Co. and the International Brotherhood of 
Electrical Workers 


fect us. To properly train replace- 
ments for power plant operators, we 
established a training course under a 
full time instructor. The academic 
portion of this course was held in a 
classroom in our Shuffleton Steam 
Plant on Lake Washington. 

This course consists of three weeks 
of general instruction in electrical, 
mechanical and steam fundamentals, 
followed by a two weeks’ assignment 
during which the trainees are given 
the opportunity of actually working on 
various jobs to determine their par- 
ticular aptitudes. Upon completion of 
this two-week assignment, they return 
to the classroom for further instruction 
along specialized lines. Those whose 
desires and aptitudes point to plant 
operation specialize in this branch. 
Others who are more adapted to elec- 
trical or mechanical maintenance re- 
ceive specialized training along these 
lines and those whose background and 
aptitudes fit them to become steam 
operators receive specialized training 
in steam operation. 

Upon completion of the academic 
portion of the training course, the 
trainees receive practical assignments 
covering a period of five weeks in the 
case of electrical operators and elec- 
trical maintenance men, and six weeks 
for steam operators and mechanical 
maintenance trainees. Upon comple- 
tion of the entire training course, the 
trainees are assigned to the various 
plants and substations as needed. 

In addition to the above training 
course, our company has adopted the 
Job Instructor Training Program of 
the Training Within Industry Division 
of the War Manpower Commission*. 
To date we have some 524 certified 


*Details of the Job Instructor Training 
Program are given on Page 71. 


Job Instructors throughout our or- 
ganization. 

To date we have used women in 
power plants in the capacity of operat- 
ing clerks and operating record clerks. 

Sample pages from our training 
manual on Auxiliary Machinery and 
Trainee Questions are shown in Fig. 5. 


THE YOUNGSTOWN SHEET AND 
TuBE COMPANY 
Youngstown, Ohio 
J. H. Krewe 
Asst. to Gen’l Supt. 


OLLOWING is a brief description 

of an elementary course to prepare 
employees to obtain Ohio Boiler Oper- 
ator’s and Stationary Engineer’s li- 
censes. 

The course was instituted primarily 
because the demand for licensed men 
exceeded the normal supply and the 
Selective Service Act was depleting the 
ranks. Also, in view of the prevalent 
labor unrest, it was felt that a more 
intimate contact with the operatives, 
at negligible cost to them and possible 
betterment of their positions, might 
create a more favorable attitude. 

The course was expected to be com- 
pleted in ten meetings of two to two 
and one-half hr each; actually, thirteen 
meetings were held, one meeting each 
week for each of two groups of men. 
No manual was prepared and no text- 
book was specified as compulsory; 
however, it was recommended that 
some reference book be available to 
each student. Because of the low cost, 
number of copies in the community 
and range of equipment discussed, 
Bailey’s Handbook, Questions and An- 
swers .for Engineers, was suggested 
as acceptable for reference. 

A total of 464 questions were com- 
piled in nine sets, ranging from 29 to 


69 

















Fig. 5. Sample pages from training manual on Auxiliary Machinery and Trainee Questions of Puget Sound Power & Light Co. 
the short, practical questions and answers and the use of sketches, all referring to specific plant details and designed to show the 
trainee operating procedures as well as fundamental principles 


117 questions per set. One set of 
questions was issued per meeting dur- 
ing nine meetings. The questions were 
discussed in detail at meeting issued, 
covering as much theory as possible 
and practicable. The students were re- 
quired to insert the answers to the 
questions before the next meeting, as- 
sisted by previous classroom discus- 
sion and reference books. The answers 
were reviewed in a subsequent meet- 
ing. A number of typical questions 
are shown in the accompanying table. 

It was announced, initially, that 
their final examination would be given 
by the State Examiner, if and when 
_they applied for an Operator’s License. 
The course was not compulsory; the 
students attended the meetings on 
their own time and furnished their 
transportation. It was not considered 
desirable to make the course obliga- 
tory or to conduct it on company time. 

Considerable interest was in evi- 
dence so long as the discussions were 
not too theoretical. Many of the stu- 
dents were eligible for armed service 
and some were inducted before the 
course was completed. In this respect, 
we do not consider the efforts ulti- 








mately wasted, because we expect 
many of these boys to return to us 
subsequently. Many cases of long 
hours on duty, because of the man- 
power shortage, handicapped attend- 
ance, as also did the gasoline restric- 
tions. 

Typical questions from the nine sets of 
questions answered and discussed in classes 
for power plant operators conducted by 
Youngstown Sheet & Tube Co. to prepare 
employees for Ohio Boiler Operator's and 


Stationary Engi sol 








Insert answers before March 1 and 5, 1943, 
. What kind and minimum number of valves 
in feed line for two or more boilers connected 
to the same feed-water main? 
. Tell relative position of different valves in 
No. 10. 

12. How many means required to supply feed- 
water to 500 sq ft heating surface or larger 
boiler? 

27. How may boilers allowed different maxi- 
mum pressure be connected to a common 
steam main? 

28. How many and what kind of valves must 
be used in blow-off line for stationary 
boiler? 

Insert answers before March 8 and 12, 1943. 

9. How many btu per pound of water (a) 
to melt ice from and at 32 F?; (b) to raise 
temperature from 32 to 212 F?; (c) to 
vaporize from and at 212 F?; (d) what is 
total heat of steam? 


o 


1 


1 


_ 





Note 


14. What is meant by critical steam pressure? 
16. What is entropy?; (b) What is enthalpy? 
17. What is isothermal expansion? 

Insert answers before March 15 and 19, 1943. 

. What precautions advised in blowing down 
a boiler in operation? 

2. If boiler primes, (a) What is probable 
cause?; (b) How stop it immediately? 

. (a) What adjustment to change blowback 
of safety valve?; (b) What meant by blow- 
back?; (c) What is usual percentage of 
blowback? 

13. If four boilers in battery and inspector cuts 
pressure on two of them, what changes 
make in setting of safety valves? 

15. What effect will leaky baffles have in a 
wate:-tube boiler setting? 

29. What would you do if your safety valve 
stuck, steam gage read 40 lb above popping 
pressure? 


_ 


an 


PuRDUE UNIVERSITY 
Office of War Training 
in 

Engineering, Science, Management 

Lafayette, Indiana 

C. W. BEESE 
Director 

OOPERATING with the U. S. Office 
of Education, Purdue University has 
participated in the Federally-financed, 
college-level training programs for the 
past three years. Last year nearly 22,000 
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persons were enrolled in 846 Engineer- 
ing, Science, Management War Training 
classes. Employees of almost 1000 In- 
diana companies producing goods for the 
war effort have been benefited by this 
training. 

Three Power Plant courses, “Ele- 
mentary Heat Engineering for Steam 
Power Plants,” “Steam Power Plant 
Equipment” and “Power Plant Testing” 
were requested by Indiana Industries and 
have been made available through this 
program during the past year. Topical 
outlines are shown in Fig. 6. Note that 
these courses, like most of our War 
Training courses, are 72 hours in length. 
Classes meet 3 hr an evening, 3 evenings 
a week for 12 weeks. Engineers from 
industry are selected by a resident staff 
committee and paid to teach the classes. 
Because of the educational background 
and the experience required by the power 
plant courses, very few women meet the 
prerequisites or need the training. To 
date none of the persons enrolling in 
these power plant courses have been 
women, however, future needs may make 
it necessary to recruit women. 

Another course which is available but 
was not requested during the past year 
is “Boiler Feed Water Conditioning.” 

Our Field Organization has found 
that there is a need for a course in 
Boiler Plant Engineering. This course 
is designed to up-grade persons familiar 
with boiler plant operation to supervisory 
positions. 





JOB INSTRUCTOR TRAINING 
PRoGRAM 
of the War Manpower Commission 


OW THE SKILLED werkman is 

essentially a doer, not an instructor. 
Sometimes he is lucky enough to have 
both talents. But to help these skilled 
workers and supervisors learn the knack 
of passing their skill on to others, the 
Training Within Industry Division of the 
War Manpower Commission developed a 
short practical program of Job Instruction 
Training, now known generally as J.I.T. 
C. R. Dooley, Director, Training Within 
Industry, War Manpower Commission, 
Washington, D. C., has made available 
considerable information summarized be- 
low, on this program. Local and re- 
gional WMC offices have plenty of ad- 
ditional details if required. 

Good power engineers, it is true, 
possess higher than average instructing 
ability. Yet even in the power field, as 
evidenced by many of the foregoing 
statements, it has been necessary for 
many companies to supplement the learn- 
er’s on-the-job experience under super- 
vision with more formal classwork and 
education, 


By short practical demonstrations to 
groups of not more than 12 people, the 
supervisors are shown how to instruct 
properly. Very briefly, four basic steps 
in preparing to instruct will save time 
later, prevent confusion and save mate- 












(oS + ao are 
¢ firing ow, 
saiverbeed © 

















re =a 
goenkes ¢ Cobastte® sequs TUt* oorathen “eeite 
: 2% soon uneo' to write 
fe eet Sab ad 88 Bef oust ne oBtLsty Snares ne 
Solids ee) 
eae EP o 

















“ ssn 
=ossh00 Ot agsienenn™ 
See. Cover egy Sern 


ty PE 
from eh oa 
nd wok to the prope 

ce 





yar) ond 220-29) 
rte 
5 ond waiter Ls 
eubles & 








arte 

ona WAL 
peratsre ues 
. 






sr 0 
Ane. 









ein fu) 
aifforene 


of 3 
se neh tyre 
ab: © 
















lb: Text nssignnont, peas 297-320 


feturs) Draft 
I. Emphasize chimney caleulaticns. 
J. Derive the expression for theoretic. **~~ 
Draft 









alenl drift controls. 
xt assignnent, pee 536-557 


ng PUNpS 





fag.) ounpe 
ute type 
Turbine type 


as 
robluns 
{.-sureaent and calculation of te 


ite surenen 
of w ter horsepowe: 
Text Assignment, pes 337366 


hie 
ise 


steam engine nomenclature 
valve operation 
cuss losses, etc. 


data bat aseigrnent, puss 375-361 
oat Ale: yssignwent, pete J7=L16 


math eration ane’ be 2 








assisnnwnt, fy8- 677=507 


omy oneld®Pastznnent, pes. 507-535 
don turbine operrtion und design wit! 
in 


ee 
we for “ot reaction turbines. Shew Slides Mos. 
ence sevtins ce 







coker most * 


how Slides Nos. 17s = 17| 


t of quistity of fluid 


occuring in sinple in sinp 
modern stews engine des. 


design and blede desicn 
» nefor to "Steve Turbines" 
des Hos. 20a = and explals 
pulse turbines and show s1il 


@ design of yovernors fren standpoint 
lity. 
448 Noes Qh¢ = Zine expluin cache 
































rials. They are: 1. HAVE A TIMETABLE. 
2. BREAK DOWN THE Jos. (See Idaho 
Power Company statement for an excel- 
lent example of the job breakdown.) 
3. HAVE EVERYTHING READY. 4. HAVE 
THE WORK PLACE PROPERLY ARRANGED. 

After these four steps are taken, the 
supervisor is only ready to instruct the 
learner. 

The above, very briefly, sketches the 
general outline of the J.I.T. program and 
its application. Those interested can get 
full details through the Training Within 
Industry Division, WMC. 


SELECTION, TRAINING, AND UP-GRAD- 
ING OF OPERATORS 
By But Mapnock, M.E. 


| ig STABILITY of employment is to 
be desired, selection simmers down to 
two major considerations : 

1. Fitness of the man for the job; 

2. Fitness of the job for the man. 

Management has been too prone to 
consider only the first item, or the fitness 
of the man. In trying to get the best 
possible man for the job, they have often 
overlooked the fact that the man might 
be too good for the job. Unless the 
position is used by management as a 
feeler or stepping stone, the turn-over 
will be terrific if the position and man 
are not matched. 

Management cannot be blamed alto- 
gether, because the only way that they 

(Continued on Page 110) 
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Fig. 6. Accompanying the statement of Purdue University on its ESMWT courses in various phases of power plant work are several 
extremely interesting and detailed mimeographed outlines of the various courses, which could doubtless be obtained by anyone estab- 
lishing training courses. To any engineer who must teach such a course they would give invaluable help, for they show him what points 
to emphasize and give references to authoritative texts on the various points. At A are shown two typical facing pages of the outline 
for the course in Steam Power Plant Equipment. A tabulation, not shown, gives text references for both assignments and topics covered. The 
text used was Elementary Steam Power Engineering by MacNaughton (John Wiley & Sons, N. Y., $5.00). Each student was also expected 
to purchase a Keenan & Keyes Steam Tables (Wiley, $2.75), and have notebook and slide rule. 
lantern slides, models, technical maqazines and other aids were available. At B are shown two typical pages from the outline for the 
course in Power Plant Testing, organized much like the other. There was no single text but reference books such as Shoop & Tuve, Moyer, 
Diederichs and Andrae, Severns & Degler, Gebhardt, Marks Handbook and technical magazines—Mechanical Engineering, Power Plant 
Engineering and Power—were used. A course outline for instructors, not shown hete, was submitted covering Elementary Heat Engi- 
neering for Power Plants, another for Boiler Feed Water Conditioning and a third for Boiler Plant Engineering. Courses were conducted 
by combinations of lectures, question periods, discussion periods, problems and demonstrations. 


Other standard texts for reference, 
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OMEN are not new to indus- 

try. From the beginning of 
the mechanical revolution, women 
-have been employed in large num- 
bers in factories of all types and 
description. Until recently women 
have not been employed in power 
plants except as clerical workers 
in the largest central stations. In 
the present situation, however, 
women are coming into use in 
power plants not only as operators 
and technicians but as machinists, 
repairen and janitors. As in 
other fields, women have proved 


SISTERS 


adaptable and generally satisfac- 
tory for this work and there is 
every reason to expect that their 
number will grow. In some quar- 
ters there is considerable resistance 
to their employment and where 
they are employed there is often 
reluctance to have the fact known. 
Just why this is so can probably 
be explained best by the average 
male’s inverted sense of superiority 
over the so-called weaker sex. 
Some men do not view the possi- 
bility of more women employees in 
power plants with any degree of 


Fig. | (Upper left). A wornan, acting as a 

turbine auxiliary operator taking hourly read- 

ings at a turbine auxiliary control panel in 

one of the stations of the Buffalo, Niagara & 
Eastern Power Corp. 


Fig. 2 (Above). An auxiliary boiler oper- 

ator doing oiling at an induced draft fan in 

one of the stations of the Buffalo, Niagara & 
Eastern Power Corp. 


Fig. 3 (Left). Mrs. Elizabeth Shull wields a 

full scoop and a professional one in the 

boiler room of one of the Pennsylvania 
Roundhouses 


happiness, indeed they seem quite 
uneasy about it. 

The fact remains, however, that 
in the comparatively few cases 
where women are being employed 
in power plants they seem to be 
working out satisfactorily. In the 
company statements on this ques- 
tion presented on other pages of 
this issue will be found very little 
criticism and in most eases, favor- 
able comment. As one reply to 
our questionnaire put it, ‘‘some of 
us will be surprised at the good 
job they (women) will do and we, 
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OF THE STEAM GAGE 


probably, will be glad to get them.’’ 

The railroads have demon- 
strated that women can be em- 
ployed to do work that most of us 
would have thought far too stren- 
uous or dirty. They are working 
in every capacity from dispatchers 
and train conductors to boiler- 
maker’s helpers, engine cleaners 
and track maintenance workers. 
Look at Mrs. Elizabeth Shull in 
Fig. 3 whose work it is to keep the 
fires burning under the roundhouse 
boilers of the Pennsylvania sys- 
tem. She is not large but she han- 


dles the scoop with the hand of an 
expert and she looks anything but 
unhappy. She is doing a man’s job 
and she seems proud of it, and well 
she might be. 























Fig. 4 (Above). This young woman seems to 
know how to clean condenser tubes 


Fig. 5 (Right). Girl power plant clerk at 
the Jacob Rupert Brewery power plant 
changing recorder chart 


A job more to our liking for a 
woman is that of the young lady 
shown in Fig. 1. She is one of a 
number of young women employed 
in large central power stations as 
turbine and boiler control board 
operators and attendants. They do 
more than merely take hourly read- 
ings of the instrument. In one 
large station we visited recently, 
women attendants had charge of 
the very largest steam turbines. 
They were quite at ease, went 
about their’ duties with the assur- 
ance of old timers and seemed alive 
to their responsibilities. When one 


of the recording instruments on 
the big turbine control board went 
out of whack, one of the girls 
calmly opened it up, took out part 
of the works and after tinkering 
around with it for a few minutes 
put the instrument back in place 
and placed it back in operation. 

What will happen to the women 
when this period of emergency has 
passed remains to be seen. The 
only certainty at the moment is 
their willingness to assume the ar- 
duous duties of their male com- 
peers who have gone to battle and 
their unquestioned ambition to do 
the best possible job safely and effi- 
ciently. They have shown them- 
selves to be adaptable, versatile and 
conscientious. 


Don’t look! 


The Ladies of The Black Gang 


“Where are the happy days gone by 
When Woman’s maximum ambition 
Was cooking chow and raising kids 
While hubby worked (or went a-fish-. 
in’)? 


Those happy days when men held sway 
In industry, are gone, alack! 
(“Alack,” sez you! Well, tell me then, 
Why one should really want them 
back!) 





You go into the Turbine Room 
Where things should run without a 


hitch; 
When circuit breakers slam ajar, 
It’s “Hi, there, Polly, pull the 
switch!” 


In Boiler Room, where, heretofore, 
A man might strip to union suit, 
You now must be on dress parade 
For Susie’s back there blowing soot. 


But, tripping down the 
steps 

So spry, now, what do you think of 

that! 

A buxom Miss in over-alls, 

It’s Olive with her big Orsat! 








While Gracie with her goggles on 
Inspects the bright interior, 
To check the slag upon the walls 
(I'll say, she’s not inferior). 





Now judging by the traffic jam 
Of salesmen who each other chase, 
’Tis well to have the ladies round, 
They seem to brighten up the place!” 
Editor’s Note: This poem was written by 
one of the field engineers of the Bailey Meter 


Co. after visiting the power plant of the Scott 
Paper Co. at Chester, Pa. 
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Company Statements on 
Training of Operators 


Most of the companies whose comments are given below 
have not been seriously handicapped or crippled, so far, 
by manpower shortages in the power plant operating staff. 
Most of the key operators are over the draft age, their 
jobs are essential to the war, few succumb to the lure of 
"higher wages" in new war industries. If the draft takes 
some of the younger men or they volunteer, replacements 
from below or from other departments are possible. Often 
the only difficulty has been in obtaining common labor. 
Company educational courses, night school courses and 
the like have sometimes helped speed up training. On 
the whole, the basic power plant procedure of putting less 
experienced men—and women—in with the older hands 
for training and supervision, has been followed thus far. 


CoNnsoLIDATED Gas Exectric Lieut 
AND PowER COMPANY OF 
BALTIMORE 
BAuTIMoRE-3, Mb. 

BEING IN A labor shortage area and 
having need for an increased number 
of power plant operators due to increases 
in plant capacity and to higher use 
factors, it has been necessary for us to 
advance less experienced men as rapidly 
as possible and to take on a number of 
new men. 

Many of the latter were transferred 
from other departments in the company 
where activities have been curtailed on 
account of the war. The remainder 
were for the most part obtained in the 
open market, some having been supplied 
by the USES. 

As the majority of these additional 
men were not so well educated, were 
unfamiliar with shift work and, in many 
instances, were older, the problem of 
training them has presented many diffi- 
culties and has required much greater 
effort, with attending poorer results, on 
the part of supervisors and older and 
experienced employees. 

I am hopeful that it will not be neces- 
sary for us to use women in power 
plants, as I am not at all happy about 
the possible outcome. 

A. L. PENNIMAN, JR. 


City or Fort Wayne, Inp. 

THE METHOD used in training generat- 
ing station operators is the same as has 
been used in the past. Some of the 
training received by prospective operators 
has been shortened and not as thorough 
as would be given in normal times. 
However, it was felt that the known 
‘method of training operators should be 
used rather than a new program hur- 
riedly thrown together. 

The City Utilities is extremely small, 
therefore, has very few operating men 
to train. Thus, it is not feasible to set 
up a definite training course for the 
training of these operators. Rather, we 
conduct training whenever necessary on 
a personal basis; that is, a new operator 
is taken in hand by a supervisor inside 
the plant. He is shown the various 
equipment and given a rough outline of 


the method of operation. His duties 
are explained to him and the material 
used is the schematic wiring or piping 
diagrams of the Plant. 

We have found that the most effective 
device for training these new operators 
is to have them make as many of the 
operations as possible, with the su- 
pervisor watching for mistakes, but of- 
fering no comments until after the 
operation is completed. While this 
training is in process, the man is work- 
ing a regular shift with an experienced 
operator and, of course, picks up many 
practical points in this manner. 

The more difficult job is to keep the 
experienced operators in practice. After 
they have become thoroughly familiar 
with the operating job, it frequently 
happens that they make very foolish 
mistakes, which it seems should be very 
well known. But under present day 
conditions, particularly in a small utility, 
operating emergencies occur only at very 
long intervals. It is just the lack of 
practice that causes these operating mis- 
takes to be made. 

W. KEHOE, 
Chief Engineer 


Towa Exectric Light & PowrER 
CoMPANY 
Cepar Rapips, Iowa 
Our MEN, in the majority and in the 
more responsible positions in our power 
plants, have been with us for many 
years. ‘Consequently, we have been very 
little affected by the draft, and most of 
our men have had no desire to leave the 
employment of the company to go to 
work for some of the so-called “war 
babies.” Our rates of pay are rather 
attractive, and our most serious diffi- 
culty lies in the common labor situation, 
which is common to all. 
Joun M. DRaBELLE, 
Consulting Engineer 


PENNSYLVANIA SuGAR COMPANY 
PHILADELPHIA, Pa. 

WE HAVE BEEN making boiler opera- 
tors by picking the best possible ashmen 
and then letting Nature take her course. 
It takes a long time, but so far the 
older men at the top of the ladder have 


not left too fast for this procedure. 
The war industries have taken some and 
good old St. Peter has called some, but 
the process has not overwhelmed us. 

We have one woman in the boiler 
house. She is the water chemist. Her 
duty is to check the work of the three 
water softener operators and to make 
occasional coal analyses. 

I called up the Bureau of Boiler In- 
spection and learned that a fireman’s 
license was issued to a woman eight 
yr ago. She was stoking a hand-fired 
boiler and doing a good job. She is 
large of frame and answers to a name 
of Polish extraction. 

I am told that the Pennsylvania Rail- 
road employs two women brakemen on 
Delaware Ave. near Reed St. One is 
a blonde and the other a brunette. No 
other qualifications are mentioned, but 
I would assume that to be qualification 
enough ! 

DAN GUTLEBEN 


NesrasKA Power CoMPANY 
OmaHa, NEBRASKA 

IN PAST -YEARS—that is, before the war 
—we maintained a school for power 
plant operators, which ran for 33 weeks 
each winter. However, during the past 
year our personnel has been changing so 
rapidly due to war conditions that we 
have given up the school method entirely. 
Our training of new and inexperienced 
men is now left in the hands of the 
supervisor or shift foreman with whom 
the new men are placed. 

As yet we have not had to employ 
women in either of our power plants, 
but cannot say how soon this may have 
to come. 

After the war we hope to return 
again to the school method, but at 
present are simply trying to get along. 

C. F. Turner, 
Asst. Supt. Power Stations 


An EAsterN Pusuic Utinity 

I HAVE HEARD a great many discus- 
sions by power plant operators on the 
subject of using women and _ inexperi- 
enced men in power plants. It seems to 
me that most of us have too much fear 
that this cannot be done, that men to 
work in power plants must be somewhat 
in the class of supermen, and that ordi- 
nary persons just don’t take to this 
work. Perhaps I am wrong, but I have 
no fear that women and inexperienced 
men will be used, that we will be glad 
to get them, and that some of us will 
be surprised at the good job they will do. 

Of course, they will need some train- 
ing and undoubtedly will not be as 
versatile as men who have worked in 
plants for a number of years. I am 
sure that a boy off the farm who drives 
a tractor, a truck, or an automobile, 
who repairs everything from the roof of 
a house to the treads on the tractor and 
who works 12 to 24 hr a day will de- 
velop, in a very short time, to a good 
man around a power plant. Of course, 
we won’t try to put them into the highly 
skilled jobs and probably won’t need to 
because in general these are held by men 
who are too old to be in the army. 
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As for the women, we now have 
more than thirty of them who are all 
working on unskilled jobs. They are 
working out well and I am sure some of 
them will work into the lower-grade 
operating jobs without any difficulty. 
The biggest problem I see with the 
women is: What is going to happen to 
them when the War is over? 

GENERAL SUPT. OF POWER STATIONS 


THe Penn Mourtuau Lire 
INSURANCE COMPANY 
PHILADELPHIA, Pa. 

WE HAVE, when possible, promoted 
men we thought were qualified from 
porter or other positions to the position 
of fireman trainee. These men are given 
two weeks under the first operating en- 
gineer, who gives them a broad picture 
of power plant operation. During these 
first two weeks they are carefully trained 
in the safety rules of the plant. We try 
to impress upon them that in power plant 
operation, an operator never takes a 
chance. He either knows or he doesn’t 
know and if he doesn’t know, he asks. 
This is true of everyone, irrespective of 
experience or number of years of service. 

After this two weeks’ training period, 
if the man still qualifies, he is placed 
under the supervision of a fireman, 
usually the day-shift fireman. He re- 
mains in this position until he obtains 
a license and is qualified to take the 
position alone. We do not issue manuals 
of instruction, but urge our employees 
to attend school when possible. Several 
men who have become first class engi- 
neers and fireman have been trained in 
this way. 

We do not employ women operators 
in our plant. 

LeRoy E. VARNER, 
Chief Engineer 


Lynn GaAs AND ELEectRIc COMPANY 
Lynn, Mass. 

EVERY OPERATOR in Massachusetts has 
to have a license of various grades to 
operate. This holds good despite the 
war and the manpower shortage. Our 
rule is to hire a man, possibly unlicensed, 
who is put with another man for training 
and teaching. His success and advance- 
ment depend upon his own initiative, 
application and, of course, openings for 
advancement. We prefer to advance our 
own men rather than hire men for the 
positions, believing that by providing 
the proper incentive we will always have 
a very alert and active personnel. To 
date we haven’t used any women in the 
power plant. 

We haven’t any instruction manuals. 
Books, trade journals and the like are 
always available to everyone. We also 
stress safety. 

We gradually got so shorthanded, 
through being unable to replace men, 
that we have very recently had to put 
the remaining men on a 6 and 7-day per 
week basis. 

Leroy H. BARNARD, 
Chief Engineer 


- Jacos Ruppert BREWERY 
New York 
MANAGEMENT and operation of our 


power plant has not been crippled, to 
any great extent, on account of the 
shortage of help. All the men directly 
connected with the operation of the en- 
gine room, the ammonia system, boilers, 
etc., as well as the upkeep of the ma- 
chinery in general, who have entered the 
Armed Forces have been replaced by 
the various unions. 

We have, however, been obliged to 
employ a girl in the office of the power 
plant and her duties are that of a regu- 
lar clerk. She keeps a record of the 
time, answers the telephone, changes the 
charts of recording instruments, compiles 
daily and monthly figures of the power 
plant operation, and takes care of any 
other clerical duties that come up. 

Wi.1aAM M. ScHULER, 
Plant Superintendent 


MunicipaL Light AND POWER 
DEPARTMENT 
S1oux Fatts, S. D. 

ALL EMPLOYEES of this city are under 
Civil Service and must pass a Civil 
Service examination for any position 
that they apply for. At our power 
plant, most of the new employees enter 
either as utility men or machinist help- 
ers. Our power plant is a combination 
electrical generating and water pumping 
plant using Diesel engines as the prime 
movers. We have found it very much 
to our advantage to train our own 
operators from the entrance classifica- 
tion. We have regular instructions with 
a blackboard for illustrations. These 
instructions are usually conducted by our 
chief engineer and have proved very 
satisfactory. 

We have never used women in our 
power plant. 

For the benefit of our employees we 
subscribed to the following publications: 

Power PLANT ENGINEERING 

DirsEL PowER 

DIESEL PROGRESS 

Water Works ENGINEERING 

In addition to these, we have a rea- 
sonably-stocked library of technical and 
practical books by well-known authors, 
which is available to all employees. 
With the instructions given as outlined 
and the employees taking advantage of 
the library, we find that they have very 
little trouble passing the promotional 
examination which they must take be- 
fore they can be advanced. 

JoserH S. NELSON, 
Commissioner 


New York CENTRAL SYSTEM 
New YorkK 

WE HAVE TRAINED our new and inex- 
perienced men by having them work 
with and under the supervision of our 
experienced operating and maintenance 
personnel. 

Up to now we have not found it 
necessary to employ women in our power 
plants. 

We have found the two handbooks, 
“Questions and Answers” and “Practical 
Engineer’s Manual,” published by Power 
PLANT. ENGINEERING, very helpful in 
instructing our inexperienced men. 

G. E. LAuTERBACH, 
Supervisor Steam Power Plants 


Boston Eptson CoMPANY 
Boston, Mass. 

IN GENERAL, the training of the power 
plant personnel has been done by the 
supervisory staff and by placing the 
man on the job with the experienced 
man until he is competent to take over. 

We have established accelerated 
training courses with instructors in cer- 
tain classifications, such as Station Elec- 
trical Operators and Auxiliary Tenders 
for the steam sections of the station. 
Two greups of Auxiliary Tenders have 
been trained under this program and are 
now working, 

All Station Electrical Operators are 
required to pass an oral examination in 
order to qualify for a higher grade. 

We trained several women as Elec- 
trical Substation Operators during 
World War I, and there are two from 
this group still operating at a substation. 
It has not been necessary, up to this 
time, to employ any additional women 
for power plant work. 

R. E. Ditton 


THE City or ALLIANCE 
ALLIANCE, NEBR. 
FortUNATELY we have had very little 
turnover in our power plant over the 
last several years. Excepting for general 
supervision and maintenance work, our 


‘ plant is operated by two men on each 


shift, a power plant operator and an 
assistant operator. New men are brought 
in as assistant operators. 

Our plant is relatively new, being put 
in service in 1939. At that time I per- 
sonally conducted a five months’ course 
taught not only to our operators but 
also to other utility employees who were 
interested. We have had no major case 
of difficulty in the operation of our new 
plant and we have had a number of 
instances where our operators have saved 
equipment through their constant vigi- 
lance. 

We have not used women in our 
power plant and do not contemplate 
doing so. It seems to me that we 
would have to use either all men or all 
women and a change at this time would 
be practically impossible. There should 
be no question in securing deferment 
for all vital plant employees, as these 
are most important to our war effort. 
In our case, we are the supplier of a 
large Army Air Base. 

Referring to the course mentioned 
above, I used Part II and Part III of 
Heat-Power Engineering by Barnard, 
Ellenwood & Hirshfeld, published by 
John Wiley & Sons. I was more inter- 
ested in getting the underlying data 
across to our men and then in our dis- 
cussions studying our particular units. 
It seems to me that some such instruc- 
tion is highly necessary, even for opera- 
tors who have been in the game many 
years. 

We have found that operators were 
doing certain things without a clear 
understanding of the reasons behind 
those things. Obviously, every failure 
of plant equipment cannot be studied 
in advance and it is only when operators 


(Continued on Page 112) 
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The Topping Program 
At SHERMAN CREEK 


The installation of the new topping turbine at Sherman Creek Station of the 
Consolidated Edison Company of New York marks an important event in the 
history of this station. Sherman Creek is one of the older stations of the Con- 
solidated Edison System and for a number of years it has been a comparatively 
unimportant factor in the total capacity of the system. Now, with the installa- 
tion of a new 1,000,000 Ib per hr steam generator and a high pressure topping 
turbine the station begins to rank once again as an important element in the 
system. This topping unit marks the first in a program of four such units for this 
station and is the fifth in the overall program of expansion for the Consolidated 
Edison Company. The article by Mr. Roberts presented herewith describes 
only the steam generating part of the installation. Another article, dealing 
with the turbine section and describing the control of the auxiliary system, by 
H. Knecht, Division Engineer of the company will appear in the October issue 


hy R fe es a. Assistant Division Engineer 


Consolidated Edison Company of New York, Inc. 





HEN THE NO. 90 BOILER 

and turbine at Sherman 
Creek Station went into operation 
in April of this year the Consoli- 
dated Edison Co.of New York, Inc., 
completed the first step in a pro- 
gram of modernization of this sta- 
tion. The ultimate program calls 
for four high pressure boilers, each 
to serve one 50,000 kw turbine, the 
exhaust steam from each to gen- 
erate one quarter of the station low 
pressure capacity. 

The new boiler is designed to 
generate 1,000,000 lb of steam 
per hour at 1600 psi and 950 F at 
the turbine throttle. In the selec- 
tion of these conditions, many 
studies comparing the economy of 
various schemes were made. 

The planning started with the 


BERS py Frrire 


Fig. |. 


consideration of the ultimate in- 
stallation, together with physical 
limitations of the site. The boiler 
room, which is bounded by three 
streets, is practically square, which 
dictated a symmetrical arrange- 
ment of four boilers for maximum 
space utilization. The amount of 
low pressure capacity for ultimate 
consideration is 196,000 kw. This 
amount of capacity could not be ac- 
commodated by two topping tur- 
bines since their capacity would 
have exceeded existing manufac- 
turing limitations. As a _ conse- 
quence, four units were decided up- 
on, the first of which occupies one- 
fourth of the available space and 
will supply sufficient steam to meet 
one-fourth of the ultimate require- 
ments, or 49,000 kw. With this 


Boiler Control Benchboard and Panel. Valve control and Alarm Panels at the right 


basic assumption the steam to be 
exhausted by the high pressure tur- 
bine was established, the ‘capacity 
depending on initial steam condi- 
tions and the cycle arrangement. 
The higher the initial pressure and 
temperature the greater the capac- 
ity of the topping unit for a given 
exhaust pressure. 

In choosing the initial steam 
conditions and eyeles for study, a 


_ number of inter-related factors had 


to be considered. The maximum 
safe temperature for carbon molyb- 
denum steel established the ini- 
tial temperature limit at 950 F. 
Preliminary studies indicated that 
the pressure should be made as 
high as was consistent with ade- 
quate steam temperature for the 
low pressure turbines, with due 
consideration to cost of boiler and 
other pressure parts. 

With a fixed initial temperature 
to the topping unit, increasing ini- 
tial pressure reduces 200 lb exhaust 
temperature, and vice versa. It 
was desired to maintain superheat 
about 100 F or above in the 200 Ib 
steam to the low pressure turbines, 
since maintenance becomes exces- 
sive due to water erosion in the 
lower stages when sufficient super- 
heat is not maintained. To meet 
these low pressure steam conditions 
without the expense of reheat, 1600 
lb is the upper limit to initial pres- 
sure with 950 F temperature. 

With existing limitations on 
drum welding and x-ray inspection 
the pressure limit for welded drums 


was approximately 1700 lb, or - 


about 1600 lb at the throttle, de- 
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Fig. 2. View of the interior on the water- 
cooled furnace showing the arrangement of 
the bifurcated tubes around the burner open- 
ings. The boiler is tangentially fired by 
twelve burners, three located in each corner 
of the furnace. The opening for one of 
these sets of three burners can be seen in 
the lower center. The openings at the top, 
left, are for auxiliary burners, used only in 
case of insufficient superheat at low loads 


ducting superheater pressure loss. 
Above this pressure forged drums 
were required with conventional 
boiler design, which added to the 
eost and time required for delivery. 

The top pressure for welded 
drums with the top temperatures 
for carbon molybdenum steel re- 
sulted in an exhaust temperature 
from the topping turbine appro- 
priate for the existing low pressure 
units. This fact dictated studies 
B, and B.. 

Scheme ‘‘A’’ in the following 
table was chosen as the basis of 
comparison since it represents con- 
ventional topping practice. Thecost 
of additional capacity made avail- 
able by higher initial steam condi- 
tions is shown in the table. 

Higher pressures with reheat 
were considered, one typical case of 
which is shown in ‘‘D,’’ but proved 
unattractive since boiler and piping 
costs increase substantially with 
increased pressure and reheat. At 
the time of making this study 
prices of reheat boiler equipment 
and necessary piping were such as 
to penalize the cycle. Since the low 
pressure turbines are built for a 
maximum temperature of about 
600 F the economy of reheat is lim- 
ited, while the major portion of 
the reheat investment would be re- 
quired. 

The accompanying table shows 
four of the many schemes used in 
the preliminary study based on a 
constant low pressure generator of 
49,000 kw. 


steam pressure of 1600 Ib at the 
temperature of 950 F. 


The new boiler occupies the 


space originally intended for 
twelve 650-hp 200-lb boilers of 
which only the six first floor boil- 
ers have been installed. Six addi- 
tional first floor boilers were re- 
moved to accommodate the turbine 
installation. This area provides 


Table giving the results of preliminary studies. 





Scheme 


By Bo D, 





Throttle, steam, high pressure unit 
Pressure, lb/psi G 
Temperature, F 
Flow, lb/hr 

Reheat Temperature, F 

Final Feedwater Temperature, F 

Station Heat Rate, Btu/net kwh 

Net Added Capacity, kw 

Capacity Gain over A, kw 


1600 
950 
839,000 


1600 
950 
885,000 


2200 
900 
888,000 
900 
533 
10,650 
48,380 
11,120 


765,000 


Cost per added kw over A (value of basic 


capacity $100/kw) 
Cost per added kw over By 
Cost per added kw over Bo 


$40.60 $108.00 


226.50 





From the illustrations above, it 
ean be seen that Scheme ‘‘B,’’ hav- 
ing the lower basic added cost, 
would be the most economical and 
therefore established the initial 


enough space for the next topping 
turbine. 

The boiler is of the three drum 
bent tube type designed for 1800 Ib 
working pressure and was fur- 


86686 


F- 20 


nished, delivered and erected by 
the Combustion Engineering Co., 
Ine. The surface areas are as fol- 
lows: 

Boiler 

Water Wall 
Superheater 30,712 sq ft 
Economizer 34,020 sq ft 
Air Heater (each). ..142,699 sq ft 

The upper front drum is 54 in. 
in diameter, 5-3/32 in. and 4-11/16 
in. thick. The upper rear drum is 
60 in. in diameter, 5-3/16 in. and 
4.27/32 in. thick while the lower 
drum is 36 in. in diameter and 
3-13/32 in. thick. All drums are 
fusion welded. 

The 60 in. diameter drum is 
equipped with a steam washer and 
drier. A feedwater pipe enters the 
drum and connects to a perforated 
feedwater trough over which is 
located a steam baffle of alternate 
hoods and spaces. Steam enters the 
hoods, passes through perforations 
in the hoods which are below the 
water line and emerges into the 
steam spaces. By this contact, the 
concentration of solids in the mois- 
ture in the steam is decreased. The 


12,906 sq ft 
10,995 sq ft 
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steam then leaves the drum through 
rod-type driers. 

The furnace is completely water 
cooled and is formed by 3 in. O.D. 
bifureated tubes on 3-1/8 in. cen- 
ters backed by special rolled steel 
sections to close the space between 
the tubes, steel plate, 2-in. of high 
temperature block insulation, a 3 
in. rockwool blanket and steel cas- 
ing. Roof and bottom tubes are 
finned and the rear wall tubes are 
bifurcated at the header end but 
not at the drum end. Furnace vol- 
ume is 54,400 ecu ft and liberation 
at 1,000,000 Ib is 22,100 Btu per 
eu ft. 

The Elesco superheater is of 
the pendant type and consists of 


su 
PIPE TANK 


PRECIPITATOR 


oc &@ & 
5 ee ee 


Fig. 3. Cross sections through the boiler room 


two sections located behind the rear 
wall riser tubes and ahead of the 
boiler section. It is designed to 
raise the temperature of the steam 
to 955 F plus or minus 10 deg at 
a pressure of 1625 psi at the super- 
heater outlet when the boiler is 
fired with pulverized coal and with 
excess air corresponding to 14 per 
cent CO, at the economizer outlet. 
The steam outlet temperature is 
controlled by a damper at the econ- 
omizer inlet operated by a power 
cylinder and controlled by a ther- 
mostat in the superheated steam 
header. 

Tubing in the superheater ele- 
ments nearest the furnace is of 
chrome molybdenum alloy seamless 


Fig. 4. The slag rake, slag car and the electric car hoist 


6665 TON 
COAL BUNKER 


low carbon hot finished steel tub- 
ing. The rear section near the 
economizer is of carbon molybde- 
num seamless low carbon hot fin- 
ished steel tubing. Provisions for 
sampling saturated and _ super- 
heated steam are included. 

The superheated steam outlet 
header is equipped with a power 
controlled safety valve in addition 
to the Code requirements in order 
to more accurately control blowing 
pressure and blow-back. 

Because of the fact that the 
boiler and turbine are one unit, no 
non-return valve was placed be- 
tween the superheated steam outlet 
header and the turbine. 

The Boiler Code thus covered 
the fabrication of the main steam 
piping up to the turbine throttle. 

A split type Elesco economizer 
is provided, 2 in. diameter finned 
tubes 46 wide and 16 high each 
half on 8 in. vertical spacing and 
3 in. horizontal spacing. The gas 
pass is up through the economizer 
with parallel water flow. The tubes 
are hot finished low carbon seam- 
less steel and the entire economizer 
is designed for the most convenient 
access. 

Two Ljungstrom air preheaters 
are located in the gas stream after 
the economizers. Heaters have 72 
in. deep elements and are equipped 
for water washing of the surface. 
Recirculating fans are also pro- 
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vided to draw hot air from the 
heater outlets and discharge to the 
heater inlets. The object of the re- 
circulation is to raise heater plate 
temperatures during periods of low 
load so that corrosion and fouling 
are diminished. 

In order to maintain as clear a 
stack as possible, a Cottrell precip- 
itator, capable of removing 95 per 
cent of the entrained solid material 
in the flue gas was installed. This 
precipitator is of the horizontal 
flow, steel plate electrode type, and 
is designed for a flow of 460,000 
efm at 340 F, being the largest of 
its type to date. 

Dust and fly ash is handled 
pneumatically from the precipi- 
tator hoppers and points of lodge- 
ment in the boiler and duct work 
and deposited in ash pockets on 
the dock. The ash handling ma- 
chinery is located in a room above 
the ash pockets and is in duplicate. 
The vacuum pumps are remotely 
controlled through push buttons 
from a control board located at the 
boiler. The system is arranged to 
operate either through automatic 
or hand control; the change from 
one loading point to another in 
system being controlled through se- 
quence. From the ash pockets, fly 
ash is discharged through two ro- 
tary conditioners to render it dust- 
less. These conditioners are in- 
stalled in parallel and discharge to 
reversing conveyors so that the ash 
ean be loaded either to barges or 
trucks. 

A novel feature of the installa- 
tion is the slag handling mech- 
anism. As slag flows from the bot- 
tom, it falls through a water spray 
and disintegrates into particles 
about the size of rice. A leaf damp- 
er directs the slag to one of two 
pits, each having an inclined bot- 
tom. Mounted over each pit is a 
reciprocating slag rake, the motion 
of which is alternately backward 
(upward) and forward (down- 
ward). On the forward or down- 
ward motion, the rake is lifted 
above the slag and moved toward 
the lowest point of the pit. As the 
forward motion ceases, the rake is 
lowered into the slag and the back- 
ward motion starts. Slag is raked 
up the incline for a distance dur- 
ing this backward motion. The 
rake then disengages and starts on 
the forward motion and as this is 
repeated, the slag is brought to the 
top of the incline and drops over 
the apron into a ear. The ear is 
then dumped into the station skip 
hoist for hoisting to the ash pock- 
ets. The ash and slag handlin 
system has been pe to writ Fig. 5. Cross section through Unit No, 90 
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Fig. 6. The air duct between the forced 

draft fan and the air preheater is stream- 

lined. The recirculating fan discharge is 
shown at the upper right 


this work as clean and convenient 
as possible. 

Flues between the boiler and 
air heater and precipitator and the 
duets between the foreed draft fan 
and the air heater are worthy of 
mention. They are of streamlined 
design to reduce to a minimum the 
losses, and are built without stiff- 
eners. 
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The induced draft fans are 
B. F. Sturtevant No. 145 Turbo- 
vane units designed for 247,000 
efm at 13 in. sp. Two fans are 
driven through a single turbine 
located between the fans. 

The I.D. fan turbine drive is a 
turbine gear set with a double- 
ended driving shaft. The turbine 
is a non-condensing unit having 
seven impulse stages. The reduc- 
tion gear consists of a double heli- 
eal gear and pinion having a ratio 
of 217/40. 

The turbine has a normal rating 
of 1000 hp at 4930 rpm with 185 
psi 485 F steam to the throttle and 
exhausting at 3 psi. It will develop 
1410 hp at 5500 rpm with the same 
steam conditions. 

The foreed draft fans are 
American Blower Corporation No. 
10 DI Standard DWHS, each de- 
signed for 147,000 cfm at 15 in. sp. 
Like the reduced draft fans, they 
are driven by a single turbine. 

The F. D. fan turbine drive is a 
turbine gear set with a double- 
ended driving shaft. The turbine 
is a non-condensing unit having six 
impulse stages. The reduction gear 
consists of a double herring-bone 
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gear and pinion having a ratio of 
214/41. 
The turbine has a normal rating 


of 574 hp at 5324 rpm with 185 psi, 
485 F steam to the throttle and ex- 
hausting at 3 psi. It will develop 
878 hp at 6134 rpm with the same 
steam conditions. . 


The furnace, boiler, super- 
heater, heater, economizer and air 
heaters are provided with Diamond 
Power Specialty Corp. soot blow- 
ers. Motor driven telescope blow- 
ers are placed in the side walls to 
elean the superheater. Model IH 
blowers are located in the roof to 
clean the superheater inlet. These 
blowers are cooled by air taken 
from the forced draft fan dis- 
charge. To eliminate individual 
piping and provide clearer work- 
ing space and better conditions, 
this air is piped to a plenum cham- 
ber formed by the boiler roof steel 
so that a certain amount of cooling 
of the floor where the operator 
stands is accomplished before the 
air escapes through the soot blow- 
ers into the furnace. 


Three Raymond Bowl type mills 
are provided designed to pulverize 
32,700 Ib each per hr based on coal 




































































Fig. 7. Diagram of the burner control system. The burners are operated by an air cylinder located below the burner box which is 
controlled by a hand sender on the boiler control board 
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PRINCIPAL BOILER PLANT EQUIPMENT IN SHERMAN CREEK TOPPING UNIT NO. 90 





STEAM GENERATING UNIT—1 Combustion 
Engineering Co., Inc., bent tube boiler, 
bifurcated, bare tube water walls, Elesco 
pendant type superheater, Elesco econo- 
mizer, Ljungstrom air heaters; steam 
generating capacity 1,000,000 lb per hr, 
1600 psi and 950 F; boiler 12,906 sq ft; 
water wall 10,995 sq ft; superheater 30,- 
712 sq ft; economizer 34,020 sq ft; air 
heaters each 142,600 sq ft; furnace vol- 
ume 54,400 cu ft; liberation 22,100 Btu 
per cu ft at 1,000,000 lb; tangentially 
fired, 3 burners per corner with gas igni- 
tion torches electrically fired; 3 Raymond 
Bowl type mills each driven by a 300 
HP G.E. Co. 900 rpm, 3 phase, 60 cycle, 
2300 v motor. 

PRECIPITATOR—1 Cottrell precipitator 
manufactured by Research Corp. designed 
for 95 per cent removal when handling 
460,000 cfm gas at 340 F; three sections 
long, steel plate electrodes with 4 elec- 
trical sets operating at half wave on the 
first two sections, full wave on last sec- 
tion. 

INDUCED DraFTt Fans—2 B.F. Sturtevant 
No. 145 Design 9 Turbovane fans, double 
inlet, double width backward tilt self 
cleaning floats and with rectangular inlet 
boxes; designed for 247,000 cfm at 13 in. 
H,0 static pressure, 1020 rpm with 300 
F gas. 

INDUCED Drarr Fan Drives—Each 2 
fans are driven by a single Worthington 
turbine with double ended driving shaft; 
turbine rating 1410 hp at 5500 rpm 
with 185 psi, 485 F steam, exhausting at 
3 psi non-condensing, 7 impulse stages; 
gear reduction double helical gear and 
pinion—ratio 217/40. 

ForceD Drarr Fans—2 American Blower 
Corp No. 10 DI standard double width 


high speed backward inclined blades; 
each designed for 147,000 cfm at 15 in. 
H,0O static pressure, 1175 rpm with 80 F 
air. 

Forced Drart Fan Drives—Each 2 fans 
driven by a single G.E. turbine with 
double ended driving shaft; turbine rat- 
ing 878 hp at 6134 rpm with 185 psi, 485 
F steam and exhausting at 3 psi; non- 
condensing—6 impulse stages; gear re- 
duction 214/41. 

RECIRCULATING Fans—2 Green Fuel 
Economizer recirculating fans each de- 
signed for 29,600 cfm at 5.5 in. H,O 
static pressure, 560 F air temperature, 
1775 rpm, single inlet, full housed with 
backwardly curved blades. 
RECIRCULATING FAN DrIvES—2 G.E. Co. 
75 hp, 1775 rpm, 3 phase, 60 cycle, 208 v 
direct connected motors. 

Fiy ASH HANDLING—United Conveyor 
pneumatic system with loading points at 
boiler, precipitator, flues and stack, dis- 
charging to ash and pockets on wharf 
through duplicate cyclone receiver and 
bag filters (1 set a spare); vacuum pro- 
duced by Nash L-8 vacuum pumps in 
parallel (1 as spare), powered by G.E. 
Co. 75 hp, 1775 rpm, 208 v, 3 phase, 60 
cycle motors; remote automatic and man- 
ual control from separate control panel 
at boiler; capacity 744 tons of ash per hr. 
FLiy ASH CONDITIONERS—2 United Con- 
veyor rotary ash conditioners installed in 
parallel below ash pockets; capacity each 
25 tons dry ash per hr. 

CONDITIONED Fity ASH CONVEYORS — 2 
Stephens Adamson Mfg. Co. 30 in. wide 
reversing belt conveyors arranged to 
move outward and discharge to scows or 
move inboard and discharge to trucks; 
2 hp, 116 rpm, 3 phase, 60 eyele, 208 


v totally enclosed dust tight, weather- 
proof motors; capacity each 50 tons 
per hr. 

CoaL DISTRIBUTING CONVEYOR—1-15 in. 
side pull Redler conveyor by Stephens 
Adamson Mfg. Co., 167 ft long x 15 ft 
4 in. wide centers; arranged to load at 
six points and discharge to 3 mills; ea- 
pacity 20 tons per hr; powered by 2-7% 
hp Westinghouse gear motors; motors 8.8 
rpm, 60 eyele, 208 v, 3 phase located in 
diagonal corners in parellel. 

CoaL ScaLes—3 Richardson Scale Co. 
totally enclosed dust proof all-electric au- 
tomatic weighing hopper type, each de- 
signed for 25 tons per hr capacity. 
COMBUSTION CoNTROL— Republic Flow 
Meter arranged to regulate induced and 
forced draft fan turbine speeds and coal 
feed to maintain steam pressure. 

FreD WATER CONTROL—Bailey Meter Co. 
3 element control on steam flow, water 
flow and water level varies speed of boiler 
feed pumps. 

ConTROL BENCH BOARD AND PANEL— 
Light gray Formica covered plywood on 
structural steel frame fabricated by 
Fiske Iron Works. 

BLtow Down SysteM—Babeock & Wil- 
cox Co., 1 high and 1 low pressure flash 
tank in series designed to flash 150,000 
Ib blow down per hr. 

CHEMICAL FEED PuMps—3 Proportioneer 
duplex high pressure chemical feed pumps 
(1 spare) for phosphate and caustic; ca- 
pacity range each cylinder 0.03 to 0.3 
gpm at 2200 psi. 

FEED WATER TREATMENT—Permutit Co. 
sodium-hydrogen Zeo-Karb softening sys- 
tem designed to soften 50,000 Ib per hr 
of Croton water. 





having a grindability of 55 Hard- 
grove scale, with 8 per cent mois- 
ture and grinding to a fineness of 
70 per cent through 200 mesh. Pro- 
vision for 4 auxiliary burners in 
the vapor front wall was made in 
case superheat was low at low load. 

The boiler is tangentially fired 
by 12 burners, 3 located in each 
corner. One mill serves the same 
burner in each corner so that with 
one mill operation all four top, 
middle or bottom burners would be 
in service. , 

Gas ignition torches are placed 
between each pair of burners, two 
to a corner. These ignition torches 
are automatically controlled from 
the control board, a separate con- 
trol for each tier of torches. Sole- 
noid operated gas valves control 
gas flow so that no flow can occur 
unless the igniters are energized. 

The burners are arranged so 
that the bottom burner in each cor- 
ner is stationary and the top two 
burners adjustable in the vertical 
direction. 


The burners are operated by an 
air cylinder located below the 
burner box which is controlled by 
a hand sender on the boiler con- 
trol board. Elevation is also indi- 
cated at the board by a dial. In 


addition, each burner is equipped 
with a tilt adjustment and indica- 
tion at the burner which shows the 
angular movement of the burner 
with full stroke of the cylinder. 
The entire ignition and burner sys- 
tem has been designed to be easily 
and safely operated with a mini- 
mum of labor. 

Preparatory to installation of 
the boiler, a belt conveyor system 
was installed in order to remove the 


coal cable road over which fuel was 
originally handled in the station. 
A system of belt conveyors serving 
the two towers on the dock was in- 
stalled above the bunkers in the sta- 
tion. Below the bunkers serving 
this installation a run-around Red- 
ler conveyor was installed in order 
that the coal which would not flow 
by gravity to the mills could be 
moved. In order to simplify the 
(Continued on Page 114) 


Fig. 8. Turbine driven induced draft fans 


September, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 








The Role of Capacitors in 


War Work 





Few besides those who are actually concerned with the application of capacitors realize how valu- 
able these devices have been in conserving vital war materials. In relieving generating and distribu- 
tion systems of reactive currents the effect of capacitors is that of adding generating capacity. 
To show the importance of capacitors the author works out several typical numerical examples 





— have been used 
more and more during the past 
18 yr for power factor correction, 
yet utilities in general still con- 
tinue to supply the major portion 
of the wattless current necessary 
for the operation of low power fac- 
tor loads. Power systems were usu- 
ally built generously enough to ap- 
ply the necessary power plus the 
reactive kva demanded by such 
loads. Capacitors were first used 
on systems where the wattless bur- 
den became sufficiently great to re- 
quire a system of rates encourag- 
ing installation of capacitors. Dur- 
ing 1937 many utilities began in- 
stalling capacitors to release system 
capacity; expanding loads could 
thus be handled with a minimum 
increase in investment. Now war 
industries have added still more 
low power factor loads and as a re- 
sult it has been necessary to relieve 
generating and distribution sys- 
tems of reactive current on a scale 
never practiced before. The pro- 
gram has avoided very large invest- 
ments in new lines, generators, 
and other equipment and has there- 
by conserved vital war metals so 
urgently needed for other purposes. 

The need for capacitors is gen- 
erally indicated by the power fac- 
tor which if low shows that the sys- 
tem is supplying a great deal of 
wattless current. The following 
table shows the burden imposed on 
the power circuit at different power 
factors, based on a typical 4 kv 
feeder using 4/0 bare copper with 
3 phase equivalent conductor of 
3.36 in. 

Normally a system power factor 
of 70.7 per cent is considered rel- 
atively good, yet from table I it 
will be noted that for this condi- 
tion the reactive component is just 
as great as the power component; 
the total voltage drop is 1.83 times 
as great as the drop at 95 per cent 
power factor and the current is 
1.4 times as great. It is obvious 


By R. E. MARBURY 


Capacitor Engineer 
Westinghouse Electric & Mfg. Co. 
East Pittsburgh, Pa. 


Fig. |. Three phase 540 kva voltage-con- 
trolled automatic capacitor bank. The ca- 
pacitor units and the side screen on the 
circuit breaker cubicle are removed. Pri- 
mary voltage relay is shown on the front of 
the rack. Space and flexible connectors 
accommodate 36-15 kva capacitor units 


that if this 40 per cent excess cur- 
rent is eliminated by means of 
capacitors, the line will be able to 
handle considerably more load. If 
the 5.81 per cent drop was per- 
missible before capacitors were in- 


stalled, the line can now be loaded 
until the same drop is reached 
again; if the current at 0.7 power 
factor was previously satisfactory 
the load now can be increased until 
that particular current is again 
reached. Sometimes current is the 
limiting factor and sometimes volt- 
age drop determines the total load 
that can be handled. The use of the 
expression power factor is simple 
enough, but in recent years a prac- 
tice has developed wherein it is 
used to express many different con- 
ditions; monthly power factor, de- 
mand power factor, average load 
power factor and instantaneous 
demand power factor are quite fre- 
quently heard. To simply say that 
capacitors are needed to improve 
power factor is not enough. There- 
fore the principal purpose of this 
article is to clarify and discuss the 
various types of power factor cor- 
rection problems. 


Problem No. |—Correction of 

Average Load Power Factor 

Consider the case where electric 
service rates are high because of a 
plant’s low average power factor. 
Suppose the utility needs the sys- 
tem capacity now tied up with 
wattless current and offers a rate 
to the consumer encouraging the 
installation of capacitors. Such ca- 
pacitors will supply the reactive 
kva for the plant but will make 
no appreciable saving within the 
plant itself; it therefore follows 


Table | 





Per 
Cent 
Reae- 
tive 
Com. Kw 


Per Cent 
Per Mile s 
Drop 
Due to 


Total 
Relative 
Current 
Flowing 
Per Cent 


Total 
Drop 
Per Cent 
Per 
Mile 


Per Cent 
Per Mile 
Drop 
Due to 
R Kva 





14.2 1.89 
33 1.89 
47.8 1.89 
60.5 1.89 
75 1.89 
100 1.89 
133 1.89 
173 1.89 


100 
104 
110 
116 
124 
140 
165 
198 


2.45 
3.18 
3.83 
4.32 
4.83 
5.81 
7.10 
8.69 


56 
1.29 
1.94 
2.43 
2.94 
3.92 
5.21 
6.80 
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that the capacitors are installed 
entirely for the benefit of the util- 
ity. Some capacitors are to supply 
only the average reactive current, 
they are usually located at the 
service entrance and may be indoor 
or outdoor type; generally they are 
left on the line at all times. Com- 
puting the rating of this capacitor 
is a simple operation based on 
average kw, existing power factor 
and desired power factor. There 
are some conditions which may need 
special consideration as enumerated 
below. 

(a) Spectan Case—Over Vo.t- 
AGE Durine Lieut Loaps. 

If the power factor is raised a 
considerable amount, say from 60 
to 99 per cent, the capacitor may 
cause an appreciable boost in volt- 
age at this point on the circuit. 
The voltage rise, when the plant 
is shut down, may be sufficient to 
shorten lamp life and to produce 
other objectionable effects ; its value 
may be computed by multiplying 
capacitor current by line reactance. 

Per cent voltage rise = 

CkvaXd XX 





10 X kv? 

C kva=Three phase capacitor 

kva 

d= Distance in miles to source 

of power 

X = Line reactance in ohms per 

mile 

kv = Line voltage in kilovolts. 

When calculations show that the 
voltage rise will be excessive under 
light load conditions, a part or all 
of the capacitor must be switched 
off with the load. This can be done 
by the operator or by automatic 
means; the latter method, which is 
now quite commonly used, requires 
an electrically operated switch con- 
trolled by a relay responsive to 
measured voltage. 

(b) Spectra Case—Hieu Svr- 
PLY VOLTAGE. 

Where the supply voltage is 
7200 to 13,800 v, the cost of ca- 
pacitors and their switching equip- 
ment is higher. In- such eases it 
may be more economical to install 
a number of small banks, placing 
them on the secondary circuits, 
even though there is no other 
reason to apply the capacitor to 
these circuits. This will not be true 
for 230-v secondary circuits since 
230-v capacitors are also costly per 
kva. 

(ec) SpectaL CasE—Hien Ampt- 
ENT TEMPERATURES—ACID FUMES 
—Hazarpous Conpitions. 

For ambient temperatures above 
40 C or where there are corrosive 
fumes or hazardous conditions, it 


Fig. 2. Three phase 540 
kva_ voltage - controlled 
automatic capacitor 
bank — showing details 
of automatic control and 
electrically operated air 
breaker with its own 
Rectox power supply. 
Mechanisms are used to 
provide time-delay en- 
ergizing or deenergizing 
to avoid frequent switch- 
ing due to fluctuations 
in voltage of short dur- 
ation 


is usually far more economical to 
isolate outdoor-type standard ca- 
pacitors from the undesirable con- 
ditions rather than to obtain special 
capacitors to meet the unusual 
service requirements. 

(d) Spectan CasE—BaD WAVE 
Form. 

When the wave form is bad due 
to presence of harmonics, special 
filters and chokes may be avoided 
through use of small capacitor 
units; they should be placed as far 
out as possible on the secondary 
feeder consistent with load distri- 
bution. In this way greater im- 
pedence is introduced ahead of the 
capacitor; thus harmonics will 
probably not constitute an over- 
load on the unit. As_a further 
precaution, large banks are auto- 
matically disconnected during light 
load periods, since harmonic diffi- 
culties usually occur during that 
time. Automatic control may be 
obtained in several ways, a number 
of which are enumerated below. 

(1) Capacitor banks having an 
electrically-operated switch con- 
trolled by voltage on the circuit. 

(2) Capacitor banks having an 
electrically-operated switch con- 
trolled by circuit current flow. 

(3) Capacitors direct-connected 
to motor terminals which are 
switched off with the motor. In 
this ease excess capacity should be 
avoided. The capacitor rating 
should not, as a rule, be greater 
than the no-load motor magnetizing 
kva. 

Problem No. 2—Correction of 

Demand Power Factor 

Here the capacitor size is based 

on the power factor determined 


during peak demand periods. Since 
this type unit will be larger than 
one installed merely to raise the 
average power factor, light load 
voltage conditions must be given 
very careful consideration. If the 
demand is large compared to 
the average load, it will very likely 
be necessary to disconnect the ¢a- 
pacitor during light load periods. 
Special cases of Problem 1 (a), 
(b), (e), and (d) also apply to 
Problem No. 2. 


Problem No. 3—Correction of 
Monthly Power Factor 


Many power rate schedules take 
into account the power factor as 
determined from the reactive-kva 
hours and kw hours integrated 
over the month. For example, one 
typical schedule makes use of a bill- 
ing demand. This billing demand 
is computed by multiplying the kw 
demand by a factor based upon the 
ratio of R-kva hours and kw hours 
for the month. 

Billing Demand in kva 


R-kvah \2 
= kw dem’d J 1+ ( 
kwh 


In a ease of this kind the ca- 
pacitor leading R-kva hours reduce 
the lagging R-kva hours accumu- 
lated during the month. A capaci- 
tor of a given size, operating con- 
tinuously, will produce leading 
R-kva hours which can be easily 
ealeulated from the number of 
hours in the month but meters do 
not respond to capacitor reactive 
developed in excess of lagging re- 
active requirements at any given 
time. Thus when the load varies 
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(luring the month, it is nécessary 
to determine the sitidllést size ca- 
pacitor which will accomplish the 
desired result, the capacitor being 
on thé line continuously. This is 
#éadily explained by an example. 
Jonsider the case of a plant oper- 
ating under the following condi- 
tions: 
kw day load average 
kw demand 
kw hrs for the month. .314,550 kwh 
R-kva hrs for the 

337,146 R-kvah 
Assume it is desirable, from an 
economic standpoint, to raise the 
monthly power factor to 95 per 
cent. This means that the R-kva 


hours have to be reduced from 
337,146 to 104,700. 

kva at 95% P.F. = 

314,550 kw 


= 331,000 kvah 
95% P.F. 
Reactive kva at 95% P.F.= 


V 331,100? —-314,550? = 104,700 
From 337,146 we subtract 104,700 
and get 232,446 R-kva hours to be 
eancelled by capacitors. This sim- 
ply means that the product of the 
capacitor kva times the hours it is 
effective must equal 232,446. A 
319 kva capacitor connected to the 
circuit and operated continuously 
throughout a month (730 hr), will 
produce 232,446 capacitor-kva 
hours. Using meters without ratch- 
ets, a 319 kva capacitor will meet 
the requirements since the 232,446 
capacitor-kvah will offset the 232,- 
446 R-kvah caused by magnetizing 
current. If the load is reasonably 
uniform throughout the whole 
month, so that the 319 kva capaci- 
tor will never correct the power 
factor to leading, the installation 
will be satisfactory even with ratch- 
eted meters. However, should the 
load vary over a considerable range, 
the 319 kva capacitor will at times 
produce a leading power factor. 
As a result the R-kva meter must 
run backwards to establish full 
eredit for the capacitor-kva hours. 
With ratchet-type meters this is 
impossible so they record only ca- 
pacitor-kvah accumulated during 
- periods when the power factor is 
other than leading; this requires a 
larger capacitor, 

The first step in the solution of 
such a problem involves a careful 
examination of load _ variations 
throughout the month noting espe- 
cially the recurring periods. Hav- 
ing first determined the lowest 
level, probably occurring during the 
week-end, then the next higher load 
level is located; normally this 
involves first the night load and 





Table Il 





Po 
During Reac- 
Load tive 
Period kva 
of During Per Com- 
Month Period Cent ponent 


Aver- 
age 
kw 

Period Load 


Hours 


Month 


Cumula- 
tive 
Effect 
Capac. 
kva 
hours 


Hour 
Portion 
Effee- of Mo. 
tive Capacitor 
Size Effec- 
Capacitor tive 


Maxi- 
Per mum 
for 
Load 
Per. 





Weekend .. 64 50 111 
Night 76 222 
70 650 
67 1065 


lll kva 730 hr 
222 kva 490 hr 
650 kva 322 hr 
1065 kva 154 hr 


240 
168 . 
168 
154 


81,030 
135,420 
273,236 
337,146 





Totals 314,550 337,146 


730 





finally the day load. The next step 
is to determine the total hours in 
the month corresponding to these 
different levels, or load periods. 
Using the same problem as 
above, a table may be prepared 
based on data obtained from the 
plant operating schedule. This 
table is shown here as Table II. 
The data shows the lowest level 
of power occurs during the week 
end, thus a 111 kva capacitor will 
be 100 per cent effective over the 
entire month, or 730 hours. This 
small capacitor can therefore build 
up 81,030 kvah. Under all condi- 
tions the power factor will either 
be 100 per cent, or lagging ; it never 
will be leading. It was shown that 
232,446 effective capacitor - kvah 
were needed and so the size of the 
capacitor is easily computed. 
111 kva capacitor 730 
br == 
111 kva additional « 490 
hr = 


81,030 
54,390 


Total effective week end 
and night 135,420 
Balance needed — 232,446 — 
135,420 = 97,026 
Available hours remaining dur- 
ing evening and day = 322 hr 
97,026 
= 301 kva capacitor 
322 
The installation of a 301 kva 
capacitor, operating 322 hr per 
month, will build up the needed 
additional 97,026 R-kvah. 


During the 322-hr period the 
total ecapacitor-kva will be: 

111 + 111 + 301 = 523 kva 

The 301 kva capacitor added 
during the evening is less than 
could be used during this period, 
so the day period can be ignored. 
Therefore, a 523 kva capacitor will 
cancel out 232,446 lagging reac- 
tive kvah and the complete instal- 
lation may be operated as follows: 

During week end, 111 kva 

During night, 222 kva 

During evening & day, 523 kva 

The total of 523 kva may be op- 
erated continuously throughout the 
month if the voltage rise is not ex- 
cessive during light load periods. 
This avoids the necessity for auto- 
matic or manual switching. Of 
course, the kva value of the capac- 
itor bank may be rounded out to 
the next higher standard size which 
is 540 kva. 

Now suppose a greater portion 
of the R-kvah must be cancelled out 
in order to get almost unity power 
factor on a monthly basis. (For the 
figures, refer to double column eal- 
culations below. ) 

Where a plant has, for example, 
960 kw day-load with practically no 
night or week-end load, the trans- 
former bank may be considered as 
a low-load level if metering is on 
the primary side. Example: 

Day load—960 kw 154 hr per 
month 67% P.F. 

Evening—Negligible. 

(Continued on Page 114) 





314,550 
kvah at 98% PF —= ——_—— 
98% PF 


kwh = 320,000 





Reactive kvah at 98% PF = \/320,000? — 314,500? = 55,000 
337,146 — 55,000 = 282,146 hr to be supplied by the capacitor 


111 kva capacitor 730 hr 


111 kva capacitor additional x 490 hr 
428 kva capacitor additional X 322 hr 137,816 


R-kvah 
81,030 
54,390 


Cumulative 
81,030 
135,420 
273,236 


From 282,146 we subtract 273,236 and get 8910 R-kva additional 
capacity required which must be obtained in the 154 hr day load period. 


8910 — 154 = 58 kva capacitor 


Now the total eapacitor-kva required will be 111 + 1t1 + 428 + 58 = 


708 kva. 
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MR. MUIR AND HIS MAGNET 


One swallow, it is said, does not make a 
summer, but here is a story of a swallow that 
created a lot of trouble. On June 12, Donald 
Brown, a 5-yr old inhabitant of Brooklyn, for 
no particular reason at all, swallowed a steel 
lock an inch long and an inch and a half wide. 
After several examinations and consultations 
by physicians and after concluding that there 
was no hope of extracting the lock from the 
boy's throat except by surgical operation, Dr. 
Silber, a child specialist, conceived the idea 
that it might be removed by a magnet. Vari- 
ous electrical equipment makers, however, re- 
ported that an electromagnet would not be 
feasible but finally someone suggested the use 
of a permanent magnet with unusually high 
coercive force. 

At this point the General Electric Co. was 
calied on, and on June 23, nine days later, 
Roy C. Muir, Vice President of G.E., flew to 
New York from Schenectady with a specially 
made magnet, only one inch long, !/g in. in 
diameter and made of "Alnico" (aluminum- 
nickel-cobalt) alloy. 

As reported in Nickel Steel Topics, with this 
magnet the lock was pulled as far as the boy's 
esophagus and at that point, it was snared 
with a special instrument and finaliy removed 
from his throat. 

While this has nothing to do with power 
plants it was a good practical solution to a 
difficult problem which engineers can appre- 
ciate. Maybe the moral of this story is, "Keep 
an Alnico magnet in your first aid kit" but 
don't deliberately go around swallowing locks. 


—A.W.K. 
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How To Operate Large 
Boilers 


Here is an article that should be of help to many of 
the newer men now engaged as boiler plant operators. 
It tells exactly how to operate large boilers; how to first 
put them on the line, what to look for during the 
poveme of warming-up, how to keep them going and 


ow to remove them from service. 


In addition, the 


author gives detailed instructions in regard to the 
operation of forced- and induced-draft fans and Lung- 
strom type air preheaters. It would be well to post 
this article somewhere in the boiler room so that the 
operators can become familiar with the instructions. 


By J. L. MASSIE 
District Manager, Henry Vogt Company, Dallas, Texas 





THE scarcity of skilled boiler opera- 
tors has made it necessary in many 
plants to make use of men without too 
much knowledge or experience in boiler 
operation. This has introduced many 
problems. Unless these men are given 
some sort of training or unless they are 
very carefully supervised, they may 
cause serious damage to equipment. 
Even with small boilers it is necessary 
for the operators to know the correct 
procedure of operation but in the case 
of large, high-pressure steam generat- 
ing units it becomes imperative that they 
understand what they are doing. 

At the present time when not only 
men but also materials are scarce, the 
tendency in boiler plant practice is to 
use larger and fewer units rather than 
a number of small boilers. Since many 
of such large units have been installed 
in existing boiler plants where the other 
boilers are small, it becomes very im- 
portant that the operators, who may 
be perfectly competent to operate the 
small boilers, be instructed in regard 
to the operating procedure required by 
the large units. The process of putting 
large boilers on the line is a more or 
less involved procedure requiring care- 
ful attention to many relatively small 
but important details. 

On the financial side of the picture, 
the boilerhouse engineer who formerly 
operated a boiler which represented an 
investment of, say, $25,000, cannot be 
entrusted with the responsibility of 
handling a single unit that may involve 
as much as a quarter of a million dol- 
lars, without considerable preliminary 
training. 

The purpose of this article is to out- 
line the operating procedure required 
for the proper operation of large steam 
generating units, particularly the initial 
starting-up of such units. Nothing is 
more important in the initial starting- 
up of a new unit than the thorough dry- 
ing out of the furnace and the boiling 
out of the internal surfaces with a solu- 


tion of soda ash. The purpose of this 
is to remove any trace of oil deposit 
that may have been left in the boiler 
during manufacture and erection. 

The basic principles of boiler opera- 
tion as outlined in the following para- 
graphs should be of help to many men 
now engaged in the operation of our 
larger boiler installations. 


Warming up a new steam Generator 

Check inside of boiler drums care- 
fully, to make sure that there are no 
obstructions. 

Check inside of furnace to make 
sure there are no obstructions, such as 
wood platforms, etc. 

Fill boiler with raw water, allowing 
a good portion to run out of blowdown 
valves, to wash out any dirt or mill 
scale that may be in the boilers. 

Put required quantity of soda ash 
and caustic soda solution in top drums, 
distributing along the length of. the 
drum, then close drums ready for start- 
ing, adding additional water to bring 
up water level to the proper height. 

Build a slow wood fire in the bottom 
of furnace, on both sides of furnace, if 
possible, for distribution of heat, utiliz- 
ing natural draft only. 

Keep this fire going continuously for 
48 hrs at least, and during this period, 
keep drum vents and_ superheater 
drains open. 

Maintain only enough fire in furnace 
to bring up heat, but not enough to 
generate any pressure. 

After drying out period, close vents 
and drains, and bring boiler pressure up 
to about 10 to 15 lb, with one of the 
regular burners, and hold the boiler at 
this pressure for about 8 or 10 hr. 
During this time, the vent can be op- 
ened periodically to allow steam to 
escape, and assist in the boiling action. 

Allow boiler to cool for about a 
day, or until temperature is sufficiently 
low to allow complete drainage and 
flushing of the inside boiler surfaces, 
by hand hose if possible, and keep 


flushing until clean water starts. com- 
ing out of the blowdown. 

Add chemicals for initial operation 
of boiler, close drums and fill the boiler 
to proper level. 

During the drying or warming up 
period, the exterior of the boiler and 
furnace should be carefully examined 
to watch for any openings that might 
be caused by expansion. Any openings 
that develop in setting around drums 
or headers, should be closed with flex- 
ible insulation, to prevent air infiltra- 
tion. Also watch for any undue strains 
that might be set up on the connecting 
boiler piping. 

Make sure boiler vent is open, and 
make sure that the superheater drain 
is open, and that there is no water in 
the superheater. 

Check furnace to make sure that 
proper draft is available, and no fuel 
has escaped into the furnace. 

Start induced draft fan, and purge 
furnace, and keep fan running slowly, 
so as to obtain just enough draft to 
maintain combustion. 


Bringing up a Boiler 

Make sure the feedwater pumps are 
operative. See that all steam, fuel, and 
blow down valves are closed and feed- 
water valves are operative; check water 
columns, and open the _ superheater 
drains and vent on boiler steam drum. 

The boiler should be brought up on 
natural draft. Open the uptake damp- 
ers, or damper on induced draft fan, 
whichever the case may be; close any 
bypass dampers that may be installed 
in any bypass arrangement around pre- 
heaters, or economizers. 





Putting a boiler on the line 


Do not attempt to light a burner for 
at least two minutes. Air should be cir- 
culated through the furnace and passes 
to the stack during this time, in order 
that any combustible gas within the 
setting will be removed. This precau- 
tion is necessary to prevent any explo- 
sion of the gases which may have 
collected since the boiler was last in 
service, or during the starting up 
period. 

See that the water is showing in 
the water column, about two inches is 
correct level when the boiler is cold. 
If the boiler water is too high, blow 
down to proper level in glass. 

See that all burners are properly 
clamped in place, and that burner: con- 
nections are tight. Using natural gas 
as fuel,. insert a lighted torch with a 
substantial wick, at the flame tip; open 
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the stop cock at the gas burners, then 
crack the individual stop valve behind 
the cock, and open burner damper. 

As soon as flame is caught, gradu- 
ally open the fuel stop valve and damp- 
er, so as to get a medium sized stable 
flame. Follow sanie procedure as addi- 
tional burners are added. The first 
burner lighted preferably for distribu- 
tion, should be the bottom center 
burner, and do not attempt to light one 
burner from another. 


Two burners should be used for 
starting up and operated with a me- 
dium flame, to bring up the steam pres- 
sure at 10 !b in about 3 hr; hold pres- 
sure at 10 Ib for about 2 hr, and ‘during 
this period, thoroughly check the boiler 
installation for any undte ‘expansion, 
then slowly bring up pressure hourly 
at increments of 100 lb, checking ex- 
pansion as pressure increases. 

The vent on the boiler drum should 
be wide open when the boiler is zero 
gage, and should be left wide open for 
at least 30 min after the boiler is steam- 
ing, in order that the non-condensible 
gases about the water level will be 
driven off. 

When the steam pressure in the 
boiler rises to 10 lb, leave the outlet 
drain at the automatic non-return valve 
wide open, and close the other super- 
heater drain valves. Reopen the drain 
at the superheater inlet approximately 
two revolutions, and leave this way un- 
til the pressure in the boiler is within 
15 lb of the header pressure, at which 
time open the valve wide. Leave both 
valves wide open until the boiler is on 
the line, and then close them. Having 
both valves open during this period 
will prevent wet steam from being car- 
ried through the superheater, into the 
steam header. 

During this period watch the water 
closely and blow down to the proper 
level if the water rises to within 2 in. 
of the top of the glass. This is im- 
portant as a sudden drop in the main 
steam header pressure below that of 
the boiler being brought up, would pull 
the boiler on the line with a consequent 
rise in the water level. 

When the steam pressure in the 
boiler reaches 100 Ib slowly charge the 
steam header, if it is not already 
charged, and then open the automatic 
non-return steam stop, carefully check- 
ing the superheat during starting pe- 
riod to prevent pushing the boiler too 
hard, with consequent burning of su- 
perheaters. 

At least 4 to 5 hr will normally be 
required to bring a cold boiler on the 
line (the exception being when the 
boiler is having its inital trial run), two 
and one-half hours from bank at 100 
Ib pressure, and approximately one 
hour from bank at 250 Ib pressure. 


During this period the induced draft 
has been started to obtain sufficient 
draft to maintain around 0.10 in. in the 
furnace, and when the boiler comes on 
the line, but not before, start the forced 
draft fan and add burners as needed. 


Boiler Operation 

1—Control feedwater flow by hand 
until boiler is operating normally on 
line, then cut in the feedwater regula- 
tor. 

2—Watch for flaming burners and 
see if it is getting sufficient air. Pos- 
sible clogging of the tips may also 
cause trouble. 

3—If using Bailey flowmeter, keep 
pens together, otherwise develop firing 
chart giving draft loss across burners 
to various gas pressure at burners. Use 
this, or some other means, to maintain 
correct combustion conditions. 

4—If for any reason the feedwater 
temperature for which the unit is de- 
signed, is lost, the superheat tempera- 
ture will immediately start to rise, and 
care should be taken so that this tem- 
perature is not allowed to rise above 
the design limits of the superheater 
and turbine, and if necessary, promptly 
take boiler off the line. 

5—Make routine inspection of out- 
side of boiler in order to observe any 
unusual conditions, such as cracks in 
setting, water or steam leaks, etc. 

6—Develop definite routine, watch 
procedure for boiler blowdown, and 
feedwater and boiler water sampling 
and testing. 
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7—Keep careful check on flue gas 
temperature versus steam flow, to make 
sure that the boiler surfaces are clean, 
and the baffles tight. A table should be 
prepared when boiler is new so that a 
standard set of conditions are formu- 
lated. 

8—If the installation includes auto- 
matic control equipment, it is advisable 
to get the manufacturer’s service engi- 
neer to initially adjust the equipment, 
and train the operating personnel. 


Removing the Boiler from Service 

Decrease the gas pressure in such a 
manner that the load can be readily 
shifted to the other boilers in sefvice. 
Cut out the outside burners first, leav- 
ing the center burner until last. As 
each burner is cut out, close the indi- 
vidual air damper and pull the burner 
and deflector back as far as possible. 
(Pulling the burner and deflector back 
will prevent them overheating.) Then 
crack slightly open the individual air 
damper to prevent heat from the furnace 
damaging the damper operating mech- 
anism. When the steam flow on the 
boiler is approximately 35,000 lb per hr, 
close the gas throttle valve at the front 
of the boiler, and then close the stop 
cock at the burner header. (This will 
avoid having gas pressure in the header 
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"Oh my! This seems to be one 


of those days when | drop everything." 
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when this last burner is cut out). 
Close all individual burner valves tight 
and open the ¥% in. bleeder valve on the 
gas header, which will allow any gas 
remaining in the header to escape to 
the atmosphere. If this were not done 
there would be danger of gas leaking 
into the furnace and thereby increasing 
the chances of an explosion. Close the 
windbox, downtake, uptake, and draft 
fan suction dampers. Stop the draft 
fan and shut off the fan bearing cool- 
ing water. Close the hand feedwater 
valve. Maintain approximately 6 in. of 
water in the gage glass while the 
boiler is banked near header pressure. 

A higher water level in a boiler that 
is banked near header pressure is un- 
desirable, as a sudden heavy pick-up in 
load, resulting in the main steam header 
pressure dropping below that of the 
banked boiler, would pull the boiler on 
the line, and hence, wet steam or water 
into the turbine. 

If the boiler is being removed from 
service for repairs, close the automatic 
non-return valve when the boiler pres- 
sure is low enough that the heat from 
the furnace will not raise the pressure 
to the set pressure of the valve. 

Operation of Forced Draft Fans 

Before starting a forced draft fan, in- 
spect the driver bearing oil cups to see 
that they contain oil; also inspect the 
gage glasses of the two fan bearings 
to see that they contain % in. of oil. 
Refill to the proper level any bearings 
that are low on oil. Next, open the fan 
bearing outlet cooling water valves 
wide open, and open the inlet water 
valves about one full revolution. 

Open the fan outlet damper for the 
desired air flow for starting up, depend- 
ing on the number of burners to be 
used, then open the fan suction damper 
wide open and use the discharge damp- 
er for air control. 

The forced draft fan driver should 
never be started until after the induced 
draft fan is running and additional air 
required for bringing burners on the 
line. 

The inlet cooling water valves are 
to be kept closed on all draft fans not 
in service. 

While the fan is in operation, ob- 
serve whether the fires are steady and 
stable; if fluttering occurs, this may 
be caused by too much, or too little air, 
or a loose damper. 

Check drivers and fans periodically 
for mechanical vibrations, and check 
bearing temperatures, according to the 
respective manufacturer’s recommenda- 
tions, using where possible, oil as rec- 
ommended by fan manufacturer. 

Operation of Induced Draft Fans 

Before starting fans, open the bear- 
ing cooling water valves sufficiently to 
pass a small stream of water. After the 
fans are started, adjust the valves so 
that a stream of lukewarm water passes. 
Inspect the fan bearings as well as 
driver bearings, to see that they are 
properly filled with oil. 

Open dampers, start fan, and check 
periodically for bearing temperatures 
and general mechanical vibrations. 


Operation of Preheaters of the Lungstrom 
Type 
Inspect the three roller bearings, 
and drive bearings on each preheater to 
see that the reservoirs have sufficient 
oil. Oil should be within % in. of the 
top of the inspection cup. See that the 
sight feed oil cups for each preheater 
drive gear is filled and regulated, to 
feed one drop of oil in three minutes. 


The preheaters are to be started be- 
fore the boiler is fired; also before the 
induced and forced draft fans are put in 
service. 

Check the preheater element and 
drive, periodically, when operating, for 
mechanical vibrations, and the elements 
for moisture formations caused by pos- 
sible gas discharge temperature below, 
or approximating dew point. 


How To Align Pulleys and 
Sheaves 


By W. F. SCHAPHORST 


THE ACCOMPANYING SKETCH marked 
“wrong” shows how pulleys are some- 
times aligned. A long pole or board is 
used as a straightedge in the manner 
shown. That method is all right provided 
the straightedge is really straight, but 
usually they are NOT straight. They 
may have every appearance of being 
straight, and yet they are crooked. Some- 
times they are straight when lying on the 
floor, but when lifted and supported at 
one end they deflect more or less and 
may become inaccurate and undependable. 
Therefore, don’t use that method for 


‘aligning pulleys, sheaves, or sprockets. 


A method that assures true alignment 
is the one labeled “right.” Use a cord 
instead of a straightedge. A cord is 
readily carried around in your pocket 
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WRONG RIGHT 


Diagram showing the right and wrong 
methods of aligning pulleys 





and is available anywhere on a moment’s 
notice. Then when pulled taut a cord 
always is perfectly straight with respect 
to a vertical place. A cord does not 
warp. Boards, poles, sticks, etc., do warp. 

As shown in the sketch labeled 
“right,” tie the cord to shaft A as at C, 
hitch it around the pulley so that the 
cord makes contact at two points D and E 
almost diametrically opposite. When 
“just touching” E the cord is an accu- 
rate gauge for locating the pulley on 
shaft B. As indicated here the pulley 
on shaft B will have to be moved to 
the right or the pulley on shaft A will 
have to be moved toward the left to 
secure proper alignment. 

A thing to watch out for in the align- 
ing of pulleys is “pulley wobble.” It is 
obvious that if the pulley on shaft A 
is not on “square” the cord may not be 
at exactly right angles with the shaft. 
It is therefore always advisable to rotate 
the pulley and try the cord in several 
positions. If the pulley wobbles the cord 
will indicate various locations for the 
pulley on shaft B. In that event, if 
the pulley on shaft B cannot be set 
square the “mean” position is the correct 
position for the pulley on shaft B. That 
is, locate the pulley at the mid-point 
between the two extremes. 

Of course you must make certain that 
the shafts are parallel. Unless the shafts 
are parallel all of the above work will be 
of no avail. If they are not parallel, 
make them so, 

Another method employed in installing 
machinery that is entirely too common 
is to simply “sight across” from pulley 
to pulley or sheave to sheave, place the 
machine at approximately the desired 
spot, and then shift the machine by the 
cut and try method until the belt stays 
on the pulleys or sheaves. Simply because 
a belt stays on the pulleys or sheaves 
isn’t proof that the pulleys or sheaves 
are accurately aligned. Nor is it true of 
chains on sprockets. A tight belt on 
crowned pulleys will offset considerable 
misalignment. The belt will “stay on” 
and the drive will “look” all right, but 
the belt won’t be able to do its best. It is 
better practice to first align the pulleys 
accurately. Then the belt needn’t be 
operated so tight. The belt will pull 
more, will operate more efficiently, and 
will last longer. 
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Eliminating Vibration 


In Reciprocating Machinery 
E. HUBEL 


"By JOHN 


AtreMPTs to eliminate vibration in 
reciprocating machinery have been made 
ever since the first engines—no matter 
what type—were put on the market. 
Among the attempts to cut down or 
eliminate noise and vibration in machines 
have been the installation of rubber hose 
in pipe lines leading from the offending 
equipment; placing the machine on rub- 
ber or other material which was expected 
to take up some of the vibration, and 
other methods, most of which were tem- 
porary in the solution of the problem, if 
such devices or method helped at all. 
Diesel engines, while not being the worst 
offenders in the production of vibration 
and noise, have brought problems of their 
own along these lines, probably due to the 
high pressures used, or for other reasons. 

Some very effective methods of elimi- 
nating the vibration have now been in 
use on Diesel engines, and other heavy 
machinery such as air compressors, steam 
engines and drop forge machinery. 
Diesel engine installations have been made 
vibrationless, as have other types of ma- 
chinery, by the installation of spring de- 
vices, as illustrated, known as Korfund 
vibration control. In the case of the 
Diesel engine shown in Fig. 1, which is 
used for auxiliary service, the user 
claims that this spring device, specially 
designed for the purpose, was found to 
be the only satisfactory solution of the 
problem of isolating this engine; in fact, 
persons formerly complaining of the 
vibration from this machine advised, 


after the vibration control had been in-® | 


SEL 


stalled, that they did not know the engine 
was in operation. 

Figure 2 shows a Diesel engine of 150 
hp, being a 4-cylinder machine, with a 
different type of vibration control than 
the one shown in Fig. 1. This larger 
Diesel had been originally installed in 
connection with a generator in a large 
laundry, and no vibration control had 
been thought necessary. Due to bad sub- 
soi! conditions, however, complaints re- 
garding vibration began coming in, and 
a rather serious problem arose. If this 
condition had been known in advance, it 
would have been a simple matter to in- 
stall the engine on an isolated concrete 
base to provide inertia mass but after the 
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engine was in place such a special basé 
could not be provided. It is claimed by 
this user that the vibration control used 
was the first of its kind ever applied to 
such a large Diesel, as it had been of 
the kind tried only on smaller engines of 
the single cylinder type. 

In this case, fortunately for the com- 
pany operating the Diesel-electric equip- 
ment, both the engine and generator had 
originally been installed on an integral 
steel sub-base, which permitted the in- 
stallation of the vibration control under 
the engine base. It was quite a simple 
matter to raise this sub-base sufficiently 
to insert transverse steel channel irons 
with the Korfund vibration isolators 
welded onto each end. This permitted 
the resilient mounting of the engine 
to eliminate transmission of vibration 
through the concrete floor. While this 
would have solved the problem for a 
3, 6 or 8-cylinder unit, it still did not 
control the action of the 4-cylinder sec- 
ondary free forces, the effects of which 
would then have been accentuated by the 
resiliency of the spring mountings to 
cause excessive engine motion even 
though no vibration could reach the floor 
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Fig. 1. (Above) This spring device, de- 

signed especially for supporting this engine, 

was found to be the only means of isolating 

this engi The virtually hangs on 
spring supports 





Fig. 2. (Left) Vibration control for a 150 

hp, 4 cylinder Diesel engine generator. 

Vibro-stabilizers were necessary here in ad- 

dition to vibration isolators because of the 

secondary free forces of the 4-cylinder 
engine 
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Fig. 3. Vibro-dampers on the 5-cylinder, 300 hp, 500 rpm gas engine generator at the 
Peoria, Ill., Sewage Disposal Plant 


or surrounding buildings. This condition 
was satisfied, however, by the installa- 
tion of Vibro-stabilizers, which were 
anchored to the original foundation bolts 
in the concrete floor and provided the 
necessary restraint to vertical movement. 

Vibration from heavy machines has 
been transmitted from basements to 
upper floors of buildings in freakish 
ways, according to an engineer who has 
made a study of many complaints from 
such sources. In some instances, we are 
told, the vibration can be felt on all floors 
of a many-storied structure; in other 
cases the complaints will come only from 
certain floors above the offending ma- 
chinery. The reason for “jumping” cer- 
tain floors or parts of buildings is’ not 
known, as piping from the machinery or 
steel work of the structure will be found 
to be continuous through all of the floors 
of buildings. Some tenants, learning that 
the power plant engineer has tried every- 


thing he knows of to eliminate the vibra- 
tion, have tried to get rid of the nuisance 
locally by placing radiators on rubber 
and bracing certain exposed piping with 
rubber, but usually of no avail. How- 
ever, where the patented devices de- 
scribed have been installed, the com- 
plaints have ‘been found to cease 
promptly. Now engineers, knowing that 
vibration can turn up in any installation, 
no matter how carefully planned in ad- 
vance as to foundation, advise prospective 
users of heavy machinery to play safe 
and install an effective spring device of 
the kinds described before the engine or 
other heavy machinery is put in place. 
Many installations of vibration. control 
have been successfully installed after the 
machinery is in operation, but frequently 
it is necessary to chip out concrete to 
accommodate the vibration control, but 
even that is not excessive in cost when 
you consider the annoyance caused by the 
nuisance. 





Engine Repair Saves $2590 


EVERY OPERATING engineer at one 
time or another is confronted with the 
problem of either junking some worn- 
out part and getting a new one or of 
repairing it. Repair, in many instances, 
involves a lot of work and a certain kind 
of courage but if successful the result 
provides a source of satisfaction and 
often saves considerable money. 

An interesting account of such a re- 
pair is that given here by Henry Leo- 
pold, Superintendent of the Southern 
Extract Co. at Knoxville, Tenn. This 
involved the repair of a worn shaft bear- 
ing for a 400 hp twin engine. As shown 
in the accompanying sketches, this shaft 
was reclaimed by casting a steel sleeve 
and welding it to the worn shaft. After 
the casting was made, painstaking meas- 
urements of all parts of the shaft to be 
repaired were taken and the casting was 
machined to allow a %-in. overlap on 
the true shaft and beyond each end of 
the worn area, thus insuring perfect 


alignment with the shaft. The shell 
was then split in half lengthwise, “V” 
notched along the splits to be rejoined 
by welding and drilled with 42 one-inch 
holes for anchor welding to the worn 
area. 


To hold the bushing in place during 


the welding, straps were made by cast- 
ing a 4 in. wide, 9 in. bore (outside di- 
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ameter of the bushing) iron ring. Four 
6-in. segments were then cut from the 
ring to make straps which would have 
the same radius as the outside diameter 
of the bushing, to insure its having per- 
fect alignment when strapped into place. 
The straps were held down by dowel 
pins and cap screws. 

When the bushing was ready to be 
attached, the engine was shut down and 
blocked to hold the shaft in position, 
the bearing blocks were removed and the 
bushing secured in place by the straps 
and welded along the “V” groove. A 
three hour cooling period was then al- 
lowed for shrinkage. The 42 one-in. 
holes were then welded up and to the 
shaft to anchor the bushing. After the 
welding was completed, the surfaces 
were rough ground with a hand grinder 
and smooth finished with a file. The 
bearing blocks were then re-babbited 
and the engine assembled. The work 
was done without the 36-in. 2-ply belt 
being removed from the pulley. 

The entire job was done by three 
men and the engine was out of service 
for only 36% hr. About 30 lb of ¥¢-in. 
welding rod were used and the total 
cost for material and labor did not ‘ex- 
ceed $210.00. Cost to purchase and in- 
stall a new shaft would have been ap- 
proximately $2800.00 and: the engine 
would have been out of service for at 
least a week. 

Since the repair job reported above, 
done about 5 months ago, the shaft has 
been in operation twenty-two hours per 
day and has given no trouble at all. 


Recharging Dry Cells 
By Edmund J. Bonnet 

Here Is a little trick that may or may 
not be known to others but I have 
found it useful, especially these days 
when dry cells are hard to get. It con- 
cerns a method of recharging dry cells 
when they are worn out. Here is the 
way it is done: 

1. Place center post of dry cell on 
positive pole of automobile storage bat- 
tery. 

2. Connect a wire to ground or 
negative post of automobile battery. 

3. Run this wire to the casing of 
the dry cell. 

4. Remove when dry cell gets warm. 

This operation requires 4 or 5 min. 
The dry cell is then ready for use and 
may last from 3 to 6 hr in use after 
which it can be recharged again. 
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AS PREPAIRED 
FOR WELDING 


Details of welded shaft repair 
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Imprinted Sheets 
For Engineering Drawings 


By FRANK P. KUHL 


Chief Draftsman, 


Consolidated Edison Company of New York, Inc. 


AN ENGINEERING drawing usually has 
some form of title and change block and, 
in many instances, a border line. Where 
a quantity is used, imprinted sheets rep- 
resent a definite saving in handwork and 
a uniformity of appearance. 

To determine the most economical 
sizes for a series of imprinted sheets and 
a method of indicating changes and re- 
visions, a study of existing practices and 
standards was made, which revealed a 
wide variance in details. 

Sheet Sizes 

This study indicated that the standard 
letter size of 8% by 11 in. might be used 
as a basis for determining a series of 
sheet sizes. Prints folded to these dimen- 
sions could then be filed together with 
correspondence, or filed separately, in 
standard letter files. Multiples of 8% by 
11 inches seemed to suggest a series of 
VOIP IS S22", 22° x 34", and 34” 
x 44”, each successive sheet size being 
twice the area of the preceding one. 
However, this did not prove economical, 


INVERTED DRAWING 
AND SHORT TITLE 


TRACING TO BE FILED WITH THIS NUMBER 


as the widths of standard rolls of tracing 
cloth, tracing paper, blue print paper, 
etc., progress in multiples of six inches, 
usually beginning at 24 in. On this basis, 
a 34 in. wide sheet would have to be cut 
from a 36 in. wide roll, thus wasting 2 
in, or 5% per cent, of both drawing 
and reproduction paper or cloth. A roll 
30 in. wide (which dimension usually runs 
from % in. to % in. greater for both 
paper and cloth) resulted in a series of 
we. x 4a, ae xe a, Ee ee, ee 
15”, and 8%” x 11”. The last is a stand- 
ard letter size sheet and is readily obtain- 
able in cut form. Each sheet size was 
identified by a letter, the letter “A” being 
assigned to the largest because it was 
most commonly used and should be easily 
remembered by the draftsman. The suc- 
cessively smaller sizes were designated 
“B”, “C”’, “D”, and “E”, respectively. The 
final folding size of prints from these 
sheets is 7% in. by 11 in., which is suit- 
able for filing in letter size cabinets, to- 
gether with correspondence, and does not 


: “CO-ORDINATE MARKS’ INDICATE ZONE 
SO. WOR LOCATION OF CHANGE OR 


IN LOWER RIGHT CORNER OF FILE DRAWER 


LATEST REVISION 
1S TO BE CRIBED WITH BLACK 
PENCIL ON BACK OF TRACING— ALL 
PREVIOUS MARKS MUST BE REMOVED 


‘ad ey 





require accurate folding in order to re- 
main within the limits of a standard size 
letter. The “D” and “E” size sheets are 
primarily intended for use in letter size 
binders. 


Title Blocks 

Each sheet was provided with two title 
blocks, the main block being placed in 
the lower right hand corner and the aux- 
iliary block in the upper left hand cor- 
ner. 

The auxiliary block was placed in an 
inverted position, containing only the 
drawing number and a short title, to be 
used primarily for filing purposes, to 
eliminate the wear and tear that the main 
title block usually is subjected to from 
fingering when looking for a drawing in 
a plan file. This fingering eventually 
causes the tracing fibres to break and 
accumulate dirt and, when reproduced, 
the image on this area of the drawing is 
either hard to read or entirely unread- 
able. The drawing, when filed, is placed 
in an horizontal plan file with the auxil- 
iary block in the front of the drawer and 
on the right hand side. 

The drawing number in the main title 
block was located so that it appears on 
the front of a folded print in the upper 
right hand corner with the title imme- 
diately underneath it. This makes the 
folded print suitable for filing in a 
standard letter file and eliminates the 
usual practice of transcribing the num- 
ber and title to the outside of the folded 
print, as shown in Fig. 1. The method 
of folding prints is shown in Fig. 2. 


REVISIONS 


DATE : APPROVAL 1 
DESCRIPTION 
OF CHANGE 


B-2 


18? FOLD -WIDTH OF 
TITLE BLOCK 


NOTE: FOLDING SEQUENCE INDICATED BY CORRESPONDING ENCIRCLED NUMBERS-@ 





Fig. |. Imprinted sheet, showing title blocks, coordinate-marked border, revision block, and method of 
folding prints 
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Fig. 2. Folded blue print, suitable tor tiling without the necessity of transcribing drawing 
number and title to outside of print 


Revision or Change Block 

The revision or change block was 
placed at the extreme right of the sheet, 
running from the top to the main title 
block (Fig. 2). This location makes it 
unnecessary for the draftsman to rest his 
hand on the body of the drawing while 
making notations and avoids soiling. 

Method of Indicating Changes 

To eliminate the arrow and number 
method of indicating changed areas, a 
border line was placed around the draw- 
ing. This was subdivided into coordi- 
nate zones identified vertically with 
numbers and horizontally with letters, 
which are indicated in Fig. 2. The 
coordinate marks, locating the zone in 
which the change occurred, are noted 
in the revision block together with a 
description of the change and consti- 
tute a permanent record. Thus an af- 
fected area may be quickly located, 
which is highly desirable on construc- 
tion and assembly drawings. To sim- 
plify still further the finding of a 
change, the affected area is circum- 
scribed on the back of the tracing with 
a heavy pencil line which at all times 
indicates the latest revision, and which 
is always removed when a subsequent 
revision occurs. Each change or re- 
vision is identified by either a letter 
or number which follows a dash placed 
after the drawing number. Letters are 
used to eliminate an issue of prints 
made while the drawing is in the de- 
velopment stage and numerals are 
used to indicate changes after the 
drawing has been completed and has 
been issued for construction. Thus the 
letter “A” in the complete drawing 
number 100000-A would signify the first 
issue during the development stage, the 
letter “B”, the second issue, and so forth. 
The numeral “0” in the complete draw- 
ing number 100000-0 would indicate the 
first issue of the completed drawing, 
while the numeral “J” in place of the 
“0” would indicate that the first change 
or revision had occurred after the com- 
pletion of the drawing. 


To summarize, these details, while 
seemingly inconsequential, do really add 
much to the appearance and better use 
of the products of the drawing room. 
They simplify the eventual handling of 
prints by: 

(1) Allowing the folded prints to be 
filed without transcribing the 
number and title to the outside 
of the print 
Providing clarity of drawing 
numbers and titles on prints 
from aged drawings 

(3) Simplifying the finding of revi- 
sions and changes. 


Local Ventilation 


For Hot Spots 
By DAN GUTLEBEN 


Chief Engineer, Pennsylvania Sugar Co. 

THE LACK of air movement around 
the “centrifugal station” in a syrup 
plant caused considerable discomfort 
to the operators. After studying the 
situation we finally ordered some fresh 
air ducts together with a number of 
adjus‘able outlets. These were installed 
as shown in the accompanying photo- 
graphs and they have contributed much 
to the comfort and happiness of the 
operators. Branches have been made 
to the melter and the mingler. 

Each adjustable nozzle (duck bill) 
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delivers the fresh air to the spot where 
the operator wants it and provides a 
sufficient volume of air to push the 
surplus room heat and moisture out of 
the way. It brings outdoor conditions 
into the room. The nozzles are lo- 
cated rather low instead of being 
placed at the ceiling because the air 
here is cooler and the fresh supply at 
the lower level pushes upward so that 
it moves in streamline manner through 
the ceiling or window openings. When 
the nozzles were located in the hot 
zone at the ceiling, the hot air that 
was on its way out was stirred up and 
brought back down again. 


Fig. 2. View showing the ventilating system 
installed 


Cost 

The fan supplying the ventilation 
is a No. 4 single inlet blower with a 
direct connected motor, rated 3 hp, 
1160 rpm, located outside of the room 
and delivering into a 21 in. header. Its 
cost was $212.00. There are 12 six- 
inch swivel nozzles (duck bills) made 
of No. 20 galvanized steel. These were 
fabricated by our own tinsmith at a 
cost of $293.42 for the lot. 


Simple Test for Oil in 


Boiler Water 
By W. F. Schaphorst 


Here 1s a valuable kink that was 
given to me by a former chief chemist 
whose specialty was boiler waters and 
boiler water treatment. I am sure other 
engineers will be glad to know about it. 

My chemist friend informed me that 
there is a really good and surprisingly 
simple test for oil in boiler water. Just 
take an ordinary clean test tube, fill it 
to a depth of about two inches with 
the feedwater you want to test and shake 
it in your hand with your thumb over 
the opening for a few minutes. If at 
the end of a sufficient period there is 
an accumulation of bubbles on the sur- 
face of the water you can be almost 
positive that there is oil and plenty of 
it in the water. The test is really quite 
sensitive, and one which any boiler oper- 
ator can perform with amazingly accu- 
rate results. If at the end of the shak- 
ing period there is no evidence of bub- 
bles at all, you can be pretty sure that 
the amount of oil in the water is too 
little to cause any harm. 


92 September, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 





How Would You Do It? 


PROBLEM 29. ELIMINATING MOISTURE FROM A 
PAINT SPRAY COMPRESSED AIR LINE 


ProBLeM 29, propounded by Our Hero 
in the July issue, was simple in its fun- 
damental aspects, yet because of the con- 
ditions laid down its practical solution 
demanded a certain degree of ingenuity, 
considerably more than Our Hero seems 
to be able to produce. He is some- 
what of a dope. In ordinary times, the 
problem could have been disposed of 
simply by going cut and buying a sep- 
arator of some kind and installing it in 
accordance with the manufacturer’s in- 
structions but there happens to be a war 
going on just now and things are less 
simple than they used to be. Strangely 
enough, even the Board of Judges had no 
particular trouble in understanding the 
problem and they disposed of it with an 
abandon that was unbecoming of their 
judicial dignity. One of the old fellows 
insisted that all that was needed was an 
umbrella somewhere in the system; that, 
he claimed, would keep the rain out. 

Although a number of methods are 
available for removing moisture from 
compressed air, in this particular case 
only the simplest method need be used. 
This may be called the velocity baffling 
method since it involves a sudden change 
in direction of the moisture laden air 
by baffles or alternative means. Moisture 
can be removed from air by cooling, by 
water or refrigeration or by chemical 
dehydration but these methods involve 
complexities which are not warranted in 
the case under consideration. For the 
purpose required, it is not necessary that 
the air be 100 per cent moisture free, 
all that is required is the removal of 
the moisture suspended in the air. 

This calls for a separator of some 
kind. If, at the same time, the air is 
cooled to a point under saturation, mois- 
ture removal will be even more effective. 

Nearly all of the solutions submitted 
made use of a separator of some kind. 
Some were more elaborate than others, 
but the principle in all was essentially 
the same. Two contestants recommended 
the use of heaters. While a heater would 
tend to reduce the entrained moisture 
in the air, a heater alone would not elim- 
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inate the moisture. When air is heated, 
its ability to hold moisture is increased, 
hence, if there is any condensate in the 
line, the heated air would take up this 
moisture and as a result would actually 
increase its moisture content. If the air 
were cooled first and then heated, the 
result would be much more effective. 

Insofar as the design of the sepa- 
rators were concerned there was little 
to choose from in the solutions submitted. 
Many of them used identical principles 
and nearly all of them would work. 
There was some difference in the sizes 
but size is not a critical factor in the 
design of these separators. The first 
prize, however, was awarded to W. H. 
O’Connell not only because of his fine 
detailed drawing (shown in Fig. 1 just 
as submitted) but also because of his 
short and effective description of the 
device he proposes. 

The second prize was awarded to 
Thomas W. Benson for his originality 
in working out an arrangement which 
utilizes both velocity baffling and cooling 
in the same device. His whole attitude 
indicates a real interest in the problem 
and his analysis of the situation is excel- 
lent. 

Our friend, Julian Calvert who upon 
several other occasions has knocked down 
awards in these contests was given the 
third prize award because of his excellent 
discussion of all the factors with which 
this problem is concerned. It will be 
noted that Mr. Calvert lists all the 
methods by which moisture removal can 
be effected but he recommends the use 
of a baffle type separator combined with 
some cooling of the air. 

The prize winning letters follow: 


FIRST PRIZE AWARD 
W. H. O'Connell 
Phillipsburgh, New Jersey 

It behooves Our Hero to install both 
a moisture condensate trap and moisture 
condensate filter at the spray-room end 
of the 500-ft air line from his engine 
room, 

It is entirely practical for Our Hero 
to make this equipment from standard 


$cadan over PAINT SPRAY 
OPENING 


MO/STURE 
CONDENSATE 
FILTER 


SCREEN OVER 
OPENING 





+ using both a moisture condensate trap 





and a moisture condensate filter 


— GAGE 


ve ‘ ©) 
J.) © 1” TO SPRAY GUNS 
i a 


FITTING CUT Away TO SHOW 
CONNECTION OF INJECTION PIPE 





RECEIVER 


Fig. 2. The combination cooler and moisture 
trap of Thos. W. Benson 


pipe and pipe fittings, with the addition 
of a little machining and welding. Many 
commercial moisture condensate traps 
are little more than assemblies of this 
nature. His moisture filter may be a little 
crude in comparison with a commercial 
unit but this should not detract from its 
efficiency. 


As shown on the accompanying 
sketch, the compressed air should first 
pass through a moisture condensate trap. 
This is nothing more than a_ vertical 
cylinder provided with inlet and outlet 
for the air at the top, and a petcock 
at the bottom for draining condensate 
which collects in the cylinder. Although 
most of the excess water in the air 
should be removed by the intercooler and 
aftercooler of the compressed air plant, 
the evidence as stated in Problem 29 
indicates that additional condensation is 
taking place on the 500-ft air line. The 
moisture condensate trap will collect 
the bulk of this water traveling along the 
line. It is necessary, of course, for some- 
one to drain the moisture condensate trap 
periodically. This is a task taking only 
a few moments’ time and, while very 
little water collection will be noted on 
dry days, it is good practice to open the 
petcock and drain whatever has collected 
every single day. 

Some of the moisture condensed in 
the pipe and in the condensate trap itself 
will re-enter the air stream not as water 
vapor but as a mist fine enough to be 
carried by the air stream. One of the 
simplest ways to remove this non-vapor- 
ous moisture is to pass the air through 
a chamber filled with highly absorbent 
cotton. Air should enter this chamber 
or drop leg at the botfom and leave at 
the top as indicated on the sketch. It will 
be more convenient to replace the cotton 
(as will be necessary from time to time) 
if the discharge pipe is at the side of the 
cylinder just below the top plate which 
becomes the cover. Our Hero will prob- 
ably use 3-in. pipe for the filter drop 
leg, and, with 18 psi, six stud bolts 
securely welded to the outside of the pipe 
won’t be too many to hold the cover 
plate and gasket securely. 


SECOND PRIZE AWARD 
Thos. W. Benson 
Philadelphia, Pa. 

The problem presented by Our Hero 
involves a bit more than the mere con- 
struction of a simple form of air dryer 
employing the usual silica gel or calcium 
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Figs. 3 and 4. This simple baffle type eliminator is suggested by Julian P. Calvert 


chloride. At least I would consider it 
in another light and find another answer. 

Take the matter of the air pressure, 
some 180 psi. To me this seems entirely 
too high and might possibly cause some 
of the trouble as I understand it has not 
definitely been proved that moisture alone 
is the trouble. 

It would be a simple matter to con- 
nect a gage in the air line to a spray gun 
and by means of a hand throttled valve 
determine if some lower pressure would 
not give better results. It is my opinion 
that it would be found possible to turn 
out satisfactory work at pressures be- 
tween 20 and 40 psi. And that might 
be the answer to the whole problem. 

However let us assume that it was 
found practical to use lower air pressures 
and the moisture factor still caused 
trouble. I certainly would want to use 
the lower pressure for reasons of econ- 
omy and would devise a combination of 
receiver, reducing valve, relief valve and 
gage to give the optimum spraying 
pressure. And by a little care in assembly 
this apparatus could constitute air cooler 
and what I am pleased to call velocity 
moisture trap. 

The sketch (Fig. 2) shows the usual 
assembly of apparatus to provide the 
source of lower air pressure. The receiver 
may be any available vessel capable of 
standing the pressure desired, a hydraulic 
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test being made to be certain of the fact 
with a margin of safety. Even a length 
of 2 or 3 in. pipe would do the trick 
very nicely if obtainable. 

The connections to the receiver of the 
relief valve and gage can be made by 
any combination of fittings on hand. The 
important points in the assembly being 
to have the needle valve mounted imme- 
diately on the intake to the receiver and 
a pipe from the valve running half way 
down the receiver. The latter pipe is 
open ended, appropriate sizes being given 
in sketch. 

If a length of pipe is used for the 
receiver it should be mounted at an angle 
with provision for draining water from 
the lower end. Other receivers should be 
mounted vertically also arranged with 
drain. 

After connecting the assembly it is put 
into operation by adjusting the reducing 
valve to give the desired pressure with 
the needle valve wide open. With the 
spray apparatus working the needle valve 
is slowly closed till it is heard hissing 
with the air flowing through it. The 
needle valve is then adjusted so the lag 
in response of the reducing valve is not 
sufficient to cause the air pressure to drop 
too low when spray guns are operated. 

Just what results I would expect from 
this arrangement might still be a puzzle. 
The first effect of the equipment is to 
cause the major expansion of the air 
to take place almost in the receiver itself. 
This is due to the presence of the needle 
valve and should be accompanied by a 
reduction in temperature of the air 
according to the laws of expanding gases. 
This should cool down the incoming air 
and precipitate some of the moisture. 

The air discharging from the end of 


the small pipe in the receiver will impart 


a certain velocity to the moisture particles 
spraying them onto the walls or bottom 
of the receiver while the air itself flows 
in a reverse direction to the discharge 
outlet. The cooling action may be helped 
by covering the receiver with asbestos 
pipe covering or some similar heat insu- 
lator. 

So in one action we get additional air 
cooling and velocity separation of mois- 
ture. Maybe it won’t suit Our Hero but 
I would give it a try if faced with this 
problem. 


THIRD PRIZE AWARD 
Julian P. Calvert 
Flushing, N. Y. 

The problem requires the delivery of 
air at 180 psi in the paint shop without 
free moisture, suspended droplets of 
water, and to provide a margin of safety 
it would probably be desirable to supply 
it undersaturated at 80 to 90 per cent 
relative humidity. Since the line is over- 
head and the paint. shop is about 500 ft 
away it is reasonable to assume that the 
line is exposed to atmospheric tempera- 
tures. 

Available methods of conditioning air 
include the following: 

1. Water cooling 

2. Refrigeration 

3. Chemical dehydrating agents 

4. Compression and cooling. 

Water cooling would involve cooling 
the air directly with a spray or indirectly 
with a shell and tube condenser. Either 
salt or fresh water would be suitable. 

Refrigeration would be carried out by 
contacting the air with a chilled spray 
of a suitable liquid, such as water, brine, 
oil, or passing the air through condensers 
cooled by a circulating medium. 

Chemical dehydrating agents are 
widely recognized for water removal 
from air. The chemicals used are a 
hygroscopic solution of brine, calcium 
chloride, glycerine, or a combination of 
these. All may be used again after 
removal of removed water. Silica gel, 
and Fuller’s earth, although not a chemi- 
cal agent, may also be used for de- 
hydration and may be reused after 
regeneration. 

‘Compression and cooling is carried 
out by a predetermined amount of com- 
pression above line pressure, cooling under 
pressure with removal of condensate, and 
expansion to line pressure with conse- 
quent undersaturation. 

Of the methods outlined above, water 
cooling, refrigeration, and the use of 
chemical dehydrating agents involve the 
purchase and installation of equipment, 


_would require constant attendance, and 


on this basis they would not appear to 
be attractive. Compression and cooling 
however, could be accomplished with a 
minimum of equipment, and would not 
require attendance once the proper oper- 
ating procedure was established. 

Figure 3 shows a line diagram of the 
proposed installation. 

No changes are proposed in the exist- 
ing arrangement until after the receivers, 
which are located outside the engine 
room and presumably not insulated, and 
would offer the advantage of some 
atmospheric cooling. Figure 4 shows the 
general arrangement of a mist eliminator 
which should be installed just after the 
receivers. This can be made up of 
available material and the dimensions are 
not critical. The principle involved is 
separation of entrain moisture by reduc- 
tion in velocity, baffling, and change in 
direction of flow. Moisture removal can 
be accomplished by periodically blowing 
out the water or by the installation of 
a float type trap. 

The required degree of undersatura- 
tion should be determined by experiment 
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but probably not more than 20 Ib com- 
pression above the 180 Ib required at 
the paint shop would be sufficient. The 
pressure reduction can be accomplished 
either by a pressure reducing valve or 
perhaps the line pressure drop from the 
receiver to the paint shop is of this order 
in which case the pressure reducing 
valve may not be needed. In any case 
the pressure reduction must occur in the 
largest part between the outlet of the mist 
eliminator and the paint shop. 

The mist eliminator, pressure re- 
ducing valve, and piping to the paint 
shop should be suitably insulated. 

Honorable Mention 

Honorable mention is accorded to a 
number of contestants who submitted 
workable arrangements to solve Our 
Hero’s problem. Among these are M. H. 
Rettig of Fort Wayne, Ind., Charles 
Lybrink, Maintenance Foreman of the 
Dearborn Glass Co., Chicago, Ill., Thomas 
R. Read of Pittsburgh, Pa., David Som- 
merville of Pittsburgh, Pa. William F. 
Rainer of Hawthorne, N. J., L. Rusch 
of Glenham, N. Y., and William N. 
Stevenson of Pontiac, Michigan. 

Mr. Rettig’s solution makes use of the 
simple water separator shown in Fig. 5. 
Quoting from his letter, “I am enclosing 
a drawing of a water separator which 
we have used for a rumber of years for 
the elimination of water or moisture 
from air lines to a pressure tank used 
with our system. This may be made 
from any size pipe in proportion to the 
one shown in the sketch (Fig. 5). No 
expensive materials or equipment are 
required to assemble one of these; any 
welder can assemble it in a few hours 
from scrap material found around any 
plant. To indicate the amount of water 
that collects in the separator a gage glass 
may be installed on the side as near the 
bottom as possible. The accumulated 
water should never be permitted to cover 
the end of the inlet pipe since this would 
defeat the purpose of the separator.” 
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POWER PLANT FACTORY 8LOG. 


Our Hero is on the spot once more. This time he is up against the 
problem of supplying a group of three new stills in the factory with 
steam at a higher temperature than that which has been used in op- 
erating the existing stills. The arrangement is as shown in the diagram 
above. As will be noted the existing stills were supplied through a 
600-ft line carrying steam at a pressure of around 20 psi and a tem- 
perature of around 270 F. This steam is obtained partly from an ex- 
traction stage on the turbine and partly from the high pressure steam 
through a reducing valve. Now, a new battery of stills has been in- 
stalled which call for steam at a temperature of 340 F. The new stills 
will require on the average of 1000 Ib of steam an hour. The existing 
20 lb steam line to the factory is of ample capacity to carry the addi- 
tional steam but Our Hero's problem is to raise the temperature of 
the steam to the 340 F needed by the new stills. The specifications 
call for steam at 75 psi and 240 F. Since the temperature is the 
factor of primary importance, Our Hero's first impulse was to install 
a small separately fired superheater but because of the above men- 
tioned specifications he is not sure that merely superheating the 
steam would work. Of course, he could install another steam line from 
the power plant supplied through a separate reducing valve, but that 
is a rather expensive proposition and piping is hard to get. Other 
things have occurred to him but he is still uncertain as to just what to 
do. He has even thought of an electric boiler. Who can help the 
poor guy out? Suppose you were in his shoes, what would you do? 

Send us your solutions to this problem in a letter of not over 1500 
words by September 30. A $25.00 war bond will be awarded for the 
best solution. A second prize of $10.00 will be awarded for the sec- 
ond best solution and a third prize of $5.00 for the best third. Entries 
in this contest should be marked Problem 30 and should be addressed 
to the Contest Editor, Technical Publishing Co., 53 W. Jackson Blvd., 


Chicago 4, Ill. 











Charles Lybrink submits a somewhat 
similar arrangement, but he fills his with 
glass wool. “Sometime ago,” he writes, 
“T had a similar problem to solve as Our 
Hero. I assembled an air cleaner using 
a piece of common 4-in. pipe 24 in. long 
in a manner shown in my sketch, and 
attached this to the air line close to the 
spray booth. I packed the 4-in. pipe 
tight with glass wool, placing two disks 
of common window screen in each of 
the 4 by 34-in. reducers to prevent the 
glass wool from entering the outlet. 
We have been using three of these con- 
traptions ; one near each spray booth, for 
the last six months, and find that the 
air at the spray gun is free from mois- 
ture and dirt. They give very satisfac- 
tory results.” 

Thomas R. Read’s letter showed how 
he made an air filter for his paint shop 
for the same purpose as that required 
by Our Hero. This filter, he points out, 
can be made by any pipe fitter or 
mechanic. As shown-in Fig. 6 it is made 
of a piece of 6-in. pipe, 6 ft long, and 
two 6-in. pipe caps. ‘Fill the pipe 
with mineral wool or roll an inside 


cylinder of chicken wire about 5-in. in 
dia and wrap with an old wool blanket. 
Make the inside cylinder the full length 
of the 6-in. pipe so the air will filter 
through the blanket. The blanket will 
take up the moisture and this will then 
drip to the bottom of the cylinder. 

Wm. F. Rainer’s solution is similar 
to the one just described except that his 
pipe is merely filled with fiber glass, 
rock wool or wood shavings. He, how- 
ever, uses only a two inch pipe for his 
filter which might not be large enough 
if a large amount of air was used. “Of 
the three materials suggested for use 
in this filter,’ writes Mr. Rainer, “fiber 
glass will probably be the best. The 
fiber glass will enable the moisture to 
condense and flow to the bottom of the 
two inch pipe.’ While Mr. Rainer’s 
device would filter out~the- moisture it 
seems that he could improve his design 
if he did not place the inlet and outlet 
lines exactly opposite each other. 

A solution, using .a. different idea 
from those just described is that sub- 
mitted by David P. Sommerville. “I 
believe,” he writes, “Our-Hero ‘can solve 
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his problem best by preheating the air 
which the paint shop is using. In making 
this suggestion it is assumed that the 
specification ‘to remove the moisture’ can 
mean elimination of the moisture nuisance 
from the paint shop process and not 
necessarily actual removal of the water 
vapor from the air. 

“Possibly, the paint shop’s air expan- 
sion is more adiabatic than isothermal. 
The moisture holding ability of any gas 
is determined by its pressure and tem- 
perature, especially the latter. In this 
case, the rate of temperature drop is 
greater than the rate of volume increase, 
and, consequently, the excess vapor: is 
condensed. Kent’s Mechanical Engineers’ 
Handbook points out that the moisture 
capacity of air is halved by every 20 F 
drop in temperature. Also, the capacity 
for moisture doubles as the air volume 
doubles. 

“On the other hand, the moisture 
nuisance may be caused by cooling of the 
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saturated air as it moves through the 
500 ft pipe line after the receiver. In 
this case, the condensate is not settling 
out but is being carried in suspension 
as a fine mist. This, of course, is due 
to the velocity of the air in the pipe line. 

“In either case, heating the air will 
effect a permanent and positive cure. 
In normal times, the writer would 
simply install a Griscom-Russell Co. 
No. BSS-124 Twin G-Fin heat transfer 
section and use exhaust steam as the 
heating medium. ‘Our Hero’ can qualify 
for such a section if any of his painted 
products are sold for defense purposes. 
Apparently, this is not the case so the 
use of a ‘Hair-pin’ bend, homemade type 
of exchanger, is the next best bet. The 
exchanger would consist of an enlarged 
section of pipe fitted with several U-bend 
heating coils as sketched (Fig. 7): 

“The use of a U-bend coil will auto- 
matically take care of expansion and 
contraction. The coils can be built of 
standard fittings and should contain not 
more than 10 to 12 sq ft outside transfer 
surface.” 

While drying the air by heat as sug- 
gested by Mr. Sommerville would evap- 
orate whatever moisture might be en- 
trained in the air in the form of drop- 
lets, this method would -not necessarily 


provide dry air. If pre-cooling and con- 
densation were used before the heater, 
the system would be much improved. 

Such a system of pre-cooling was 
suggested in the solution submitted by 
L. Rusch, shown in Fig. 10. Says Mr. 
Rusch, “Our Hero’s relatively simple 
problem is made somewhat difficult by 
the need of using home made equip- 
ment. 

“As supplied to the sprayers, the air 
is at a moderate temperature and at 
saturated dew-point. That is the point 
we must eliminate, the dew-point. It is 
this dew-point that is not resulting in 
moisture formation. 

“The moisture in the air could not 
exist without its mother, Wet Conden- 
sation. Mother Wet Condensation could 
not exist without Grandmother Dew- 
point. Grandmother Dew-point could not 
exist without all of her 100 per cent rel- 
ative humidities. So we have to break 
Grandma’s heart by knocking off a 
couple of her relative humidities. So 
long as some of her relative humidities 
remain knocked-off Grandma Dew-point 
and all her children will remain in sus- 
pended animation, so to speak. The 
moment these relative humidities come 
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to life, however, so will Grandma and all 
her children come back to life and bring 
all her troubles with them. So I figured 
out two ways to bump off some of these 
relative humidities. One way is to freeze 
them and the other way is to cremate 
them. Or if they are real tough, we 
can freeze them first and then cremate 
them. 

“Build a water tight wooden tank 
around the high pressure receiver and 
place this receiver in ice as shown in 
Fig. 8A. The compressed air leaving 
this receiver should be below room tem- 


perature and the 500 ft of overhead pip- 
ing will raise the compressed air tem- 
perature, resulting in a low relative hu- 
midity. Thus all trace of moisture is 
eliminated. 

“If the relative humidities are to be 
cremated, take a look at Fig. 8B and 
lower the relative humidities that way. 
Wrap sheet asbestos around both the 
stove pipe and around the air pipe, from 
stove pipe to sprayer connections. This 
is simple but watch yourself so the fire 
safety rulings do not give you a black 
eye.” . 

As far as William T. Mullen of Phil- 
adelphia is concerned, Our Hero’s com- 
pressor has all that is needed to remove 
moisture from the air. “All I can see 
is necessary,” he writes, “is for Our 
Hero to open the drain valves on the 
receivers, intercoolers and aftercoolers. 
This must be done a certain time every 
day according to the quantity of mois- 
ture that accumulates. On a particular 
system that I operated the drain valve 
was left open when starting the plant 
on full load. This was a large auto 
body plant operating on three shifts and 
a large amount of air was used. This 
drain valve was only partly open, just 
enough to rid the system of condensate. 

“We operators found from experi- 
ence that when the condensate was car- 
ried from the intercooler, from time to 
time, someone would forget to blow this 
cooler out for a few seconds and the 
valve (feather) springs would break. 

“The system we used is shown in 
Fig 9, and is, I believe, something like 
that used by Our Hero.” 

Conclusion 

On the whole most everybody seems 
pretty well agreed as to what course 
Our Hero should follow. The problem 
was not a very difficult one but it is 
interesting to see how various people 
would solve it. Some use arrangement 
more complex than that of others. I. E. 
Church of Pittsburgh for example 
showed three simple types of moisture 
eliminators in series. C. L. Shobe of 
Great Bend, Kansas, devised an elim- 
inator built on a centrifugal principle. 
Chas. W. Parks filled his with hair felt. 
And so on, each contributed a point of 
importance. All in all, these solutions 
give one a good idea of how to remove 
moisture from compressed air and any- 
body else running up against the same 
problem should have no difficulty with it. 
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oe. had a sweet racket 


ROM their dingy, sulphurous dens, the alchemists of old issued 
false promises of a magic formula that would transmute base 


metals into gold. It was a sweet racket ... while it lasted. But it 


finally gave way to scientific advance. 
Water treatment ran a similar course until men of science 
}\ stepped in. Nalco scientists, working in the world’s finest water 
i treatment laboratories, have made many original contributions 
f to this work. No problem is so simple that it pays to pass up the 
ossible improvements that can be made at Nalco, none is so 


complex that Nalco can’t solve it. 
Call the Nalco man today — he'll help you to help keep 


’em firing. 
NATIONAL ALUMINATE CORPORATION 
6224 West 66th Place & Chicago 38, Illinois 


dian inquiries should be addressed to Aluminate 
Js, Ltd., 555 Eastern Avenue, Toronto, Ontario 


Photo in Nalco 
Laboratories 








The Complete Water Treating Service 
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LETTERS ano COMMENTS 


Operating Pumps by 
Compressed Air 


I wAS VERY interested to find a letter 
by P. S. Carnes in the August issue of 
Power PLANT ENGINEERING, in which he 
offers considerable criticism in regards 
my expedient of pumping cores in an ice 
plant by means of a duplex steam pump 
which I am operating by compressed air. 

I appreciate Mr. Carnes’ observations, 
but wish to disagree in a friendly way 
with some of his conclusions. In the 
first place I cannot agree with his esti- 
mate that pumping cores with the air 
driven duplex is costing me 8 to 10 times 
as much as if I were using an electric 
motor operated pump. I doubt if it costs 
twice as much for power and it is ac- 
tually much cheaper in other ways than 
the old pump was. If Mr. Carnes or 
others are still sufficiently interested I'll 
see sometime just how many gallons of 
water I can pump with my little 3 by 
2 by 3 in. Worthington. (It’s in good 
shape, by the way.) Then I can see how 
long it will take the 2-stage air cooled 
Worthington air compressor and 5 hp 
motor to put the air pressure back to 
where it was at the start of the test, 
taking into consideration the difference 
in temperature, if any, in the air storage 
tank. I have a meter on the motor to get 
a line on the power consumption—which 
is 2c per kwh. 

Mr. Carnes suggests a series of articles 
on the use and misuse of centrifugal 
pumps. I think that would be fine. My 
idea of a good example of misuse of the 
run-of-the-mill centrifugal would be to 
try to use it for coring ice. The beauty 
of the little air-driven duplex is that it 
always primes itself. In-sucking out the 
cores we must get clear to the bot- 
tom, to get as much of the solid matter 
as possible. The duplex sucks water, 
straight air or any mixture of the two. 
The old pump we discarded was a dandy 
for failing to pick up the water. The 
pump motor ran an average of 30 min 
per day, while the ice puller tried to get 
the pump primed again. At the time 
I came to this plant I'll venture to say 
it was costing—some days—more than 
one cent per gallon to get those cores 
pumped! Sure, I’d like an’ electrically 
driven suction outfit. It would save us a 
little money and finally pay, for itself. 
But if Mr. Carnes is right. in saying 
that air power costs from 8 to 10 times 
as much as electric power, then what a 
wonderful field there is for electric 
motor manufacturers to replace all the 
thousands of air powered hydraulic car 
hoists in service stations over the coun- 
try! 

Incidentally, the air compressed in 
this plant costs an average of $13 per 
month. This air is used in a fairly busy 
garage for tires, car painting and one 
hoist. It is also used for stuffing sausages 
in a small but busy packing house, occa- 
sionally for spraying paint on furniture 


was 
.brought under control by the operating 


and principally for operating a freight 
elevator. I have no means of knowing 
how much air each department uses and 
cannot shut them all off but one, in order 
to make some tests. 

To give Mr. Carnes a real example 
of power wasting, I’d like to say that 
this old freight elevator was originally 
steam operated. Steam at 80 1b was shot 
into the top of a conical tank filled with 
water. This forced the water into the 
hydraulic cylinder to raise the elevator 
—weighing at least 1200 lb—and a load 
averaging a ton. Near the end of the 
lift the steam was in contact with a 
water surface 30 in. in diameter. The 
amount of boiler juice condensed during 
this operation would most likely be 
“more than somewhat.” 

Air, in place of steam, has been used 
for a good many years now. This outfit 
is probably 50 yr old and will be replaced 
after the war. The boiler inspector 
shudders every time he sees that conical 
tank. 

This is only a small plant, as far 
as refrigeration is concerned, with a 
cold storage averaging 12 tons and an 
additional ice-making capacity of 3% 
tons. (It is producing 4-4/10 tons per 
day now, but not without protest.) The 
cost of pumping those ice cores is among 
the least of my worries. 

Flagstaff, Ariz. Haroitp S. SyKEs 


Passing the Buck 

AN ARTICLE by George Holman pub- 
lished some time ago recounting the 
- activities of the unconscious saboteur 
brought to my mind certain types of in- 
dividuals of quite an opposite kind but 


whose practices are perhaps even 
worse, certainly more obnoxious. I re- 
fer to those who indulge in what is 
generally known as “passing the buck”. 

One of the chief causes of buck 
passing is a regrettable and unneces- 
sary lack of understanding of the other 
fellow’s problems. This lack of mutual 
understanding leads to friction and lack 
of cooperation, In most instances this 
could be eased by placing in an execu- 
tive position an individual who under- 
stands all phases of the work and who 
has the knack of getting men to work 
together in harmony. Unfortunately, 
such executives are rare. 

Several instances of buck passing in 
the writer’s experience are cited as 
follows: 

About two o’clock one frigid morn- 
ing, the sender on the boiler control 
system failed, and a hectic half hour 
spent until the boilers were 


p earewe Investigation brought out the 
act that t a cotter key had been left out 
of “a ¢rosspin on a balancing lever the 
day before the failure. The pin worked 
out, and the design, of the instrument 
being what it was, the sender called for 
more steam, yet the safeties were pop- 


ping. To make matters worse, th: 
sender had been placed in a most in 
sr position, “to prevent tamper 

Of course the operating enginec 
A hell, as no one would believ: 
that the key had been left out. But : 
was later known that the mechanic wh. 
had last worked on the machine ha: 
found a cotter in his pocket. Strangel 
enough, that cotter was of the exac: 
size of the missing article. 

Then there was the case of the over 
heated type H breaker. Now, no on 
could reasonably find fault with the de 
sign of the type H breaker. It has sur 
vived some four decades of develop 
ment, and still shows the same basic 
design it started out with, in 1897, | 
believe. 

This particular breaker was rated at 
something like 1500 amp, and was oper. 
ated well within rating. However, it 
heated badly, and switchboard oper- 
ators had a difficult time phasing with 
it. Well, the operating crew in that 
plant took the blame for nearly a year. 
The remark, “It’s not the breaker, it’s, 
the operation of the breaker” was in 
common usage. When they finally got 
down to cases, and acted like men in- 
stead of petulant school boys, it was 
found that the heating was caused by 
the pots not being down on the studs 
in full contact. The bad phasing was 
caused by the secondary contact rods 
being out of adjustment, as all rods did 
not make contact at the same time. 

The above mentioned breaker also 
caused a few red ears. A crew showed 
up, in full mechanic’s regalia to over- 
haul the breaker. The plant force was 
brusquely told to keep out of the way 
and let the men work. The job finished, 
the breaker would not operate. Blue- 
prints flew like bees around honey. 
Deep, dark references to “shorts”, “con- 
tinuity”, “grounds”, “mis-alignment” 
were carelessly tossed around. Several 
times the switchboard man, a young 
punk who should have known better, 
tried to get the foreman’s ear, but was 
told, “Stand aside, young feller.” 

When the boss showed up, he in- 
structed the operator to close the 
breaker, which he did by the simple act 
of first inserting the synchronizing, or 
interlocking plug, without which the 
breaker control circuit was inoperative. 

In another case the main drips on a 
large steam engine were closed, with- 
out word being left with the operator. 
These valves, being in a most. inacces- 
sible location, were commonly left 
open, and the valves on the cylinders 
were used when starting. Fortunately, 
the engineman, being a quick witted 
individual, sensed something wrong the 
instant_she turned over. Of course, no 
one had closed those valves. No one 
had been near them, yet their handles 
were shiny from recent operation! 

This etter is not intended to be a 
condemnation, nor even a suggestion. 
It is a plea, a plea for closer, more co- 
operative action between all groups 
concerned with the vital- field of the 
generation -and distribution of elec- 
tricity. 


Wingdale, N. Y. Sam WILLIAMS 
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So simple in design, so sturdy in construction, so resultful in last-ability 
is the “King-clip” valve, only a minimum of maintenance is required to 
keep it in good working order. And when service is required, the ease with 
which the valve can be disassembled is a real time and labor saver. 


The illustration shows the ready accessibility of all parts for inspection 
and repairs and how few parts there are. Any maintenance man knows 
that this provision for quick servicing is a long step toward the uninter- 
rupted production hours he is striving for. 


A further aid to the attainment of easier and more efficient maintenance 
is the precision-gauged manufacture of replacement parts, assuring an 
exact duplicate of any part that may have to be renewed. 


The “King-clip” is built for tough going and with ordinary care it will keep 
on delivering production hours at the lowest possible maintenance cost. 


A Lunkenheimer distributor is near you to 
help you get what you need. His complete 
facilities are at your service. 





Here’s how easily the “King-clip” 
valve can be disassembled - - - - - 


Unscrew two nuts at top of clip and entire 
bonnet-stem-disc assembly can be lifted from 
the body. Complete accessibility for inspec- 
tion or repairs-is the work of a few minutes. 


Circular No. 504 is fully descriptive of the 
“King-clip” Valve. Get a copy from your 
Lunkenheimer distributor or write us direct. 


PRRONZE, IRON, STEEL AND CORROSION RESISTANT ALLOY VALVES, 125 TO 2500 LB. S.P.; 
- 
a BOILER MOUNTINGS, LUBRICATING DEVICES, AIRCRAFT FITTINGS 
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Questions 


And 


Question No. 234 


How Convert Sleeve- 
Bearing Motors to 
Ball-Bearing? 


We've oor a flock of motors around 
the plant, ranging from 5 to 50 hp, driv- 
ing pumps, fans and auxiliaries, that we'd 
like to change over from ordinary sleeve 
bearings to modern ball bearings. Such a 
shift would, of course, mean better work- 
ing efficiency and simplify our wartime 
maintenance schedules. But we're not 
quite sure about the proper method of do- 
ing this job; where and how the hous- 
ings should be rebored, etc. We under- 
stand that one manufacturer is making 
this step with changes in end bell. We'd 
be glad to hear about the experiences of 
manufacturers and engineers on this sub- 
ject. 


Erie, Pa. Jos Os B 


Question No. 236 


Why the Difference in pH 


in These Two Boilers? 


WHAT WOULD CAUSE the water in two 
different boilers to vary in alkalinity and 
hardness, when both boilers together, or 
either one alone, delivers steam at the 
same pressure into the same main steam 
header, and when each boiler receives its 
feedwater from the same feed pumps and 
from the same open heater in the same 
proportion of return condensate to soft 
make-up ? 

There are no other sources of feed- 
water for each boiler. Periodical analyses 
show that the chemical qualities of the 
feedwater throughout the year remain 
practically unchanged. 

One boiler is a 140-hp, four-pass, 
forced-down-draft Scotch type, normally 
operatede at about 270 Bhp. Boiler water 
samples are obtained from the water 
column of this boiler. 

The other boiler is a 315-hp, bent-tube, 
3-drum, water-tube boiler, normally turn- 
ing out approximately 350 Bhp. Samples 
of water are taken from the upper rear 
drum, which incidentally is the highest 
drum. 

Whether the two boilers operate in 
parallel, or either of them alone carries 
all the load for several weeks, during 
such a period the Scotch type boiler 
always tends, when uncontrolled, to build 
up its alkalinity from let’s say pH 9.6 
to pH 11.0 or perhaps higher, while 
its hardness would decrease from some 
0.4 grains per gallon at the start to 
neutral within a few days. 
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On the other hand, the water-tube 
boiler, when carrying the load partly or 
alone, would not only maintain a low 
pH 9.8, but decrease it in a few weeks’ 
time down to pH 9.4, while its hardness 
would slowly increase from 0.4 grains 
per gallon to 3 grains and more. 

Why do the two boilers not have the 
same tendencies as to pH and hardness? 
Both boilers are in excellent condition. 
Could the design of the boilers or the 
water circulation have any bearing on 
the pH? The fact that by close control 
and individual treatment, of different 
composition for each boiler, the pH in 
both boilers is kept at the desired point, 
pH 11.0, does not explain the unlike 
tendencies. 
Brooklyn, N. Y. 


Question No. 237 
How De-Mud Reservoir 


Without Shutdown? 


IN OUR COOLING TOWER installations, 
one of which is shown in the sketch, 
water is pumped at the rate of 10,000 gpm 
from the reservoir, under the towers, to 
plant condensers and back into the reser- 
voir via the cooling towers. There is a 
layer of mud on the bottom of the res- 
ervoir about 6 in. thick. How can we 
remove the mud, with the system in oper- 
ation, without stirring it up so that it 
will circulate through the system? 

The reservoir holds about 165,000 gal 
of water. It is not desirable to open the 
P.I. V. drain valve because it might get 


H. E. 


10" SUCTION 


fouled and cause a plant shut-down. A 
valve can be installed on the downstream 
side of the P.I.V. so it would be safe 
to use this line provided it offers the best 
solution to the problem. It is desirable to 
clean this reservoir at three-month peri- 
ods. Shut-downs to completely drain the 
system are not possible. 

We would like opinions on the best 
way to do the job. 
Perth Amboy, N. J. 


Answer No. 212 


Why the Large CO: 


Difference? 


Wuen H. Erret, in the January 
issue, asked why he got 13.5 to 142 
per cent COeg in the furnace but only 
9.0 to 9.5 per cent in the stack gases 
just ahead of the damper, he said his 
boiler was in excellent condition, with 
no leaks in the setting, he was sure. 

In his original reply to this question, 
A. W. Kramer had suggested that the 
trouble could be due to two things, air 
leakage or gas stratification, and sug- 
gested traversing the gas passages to get 
an average sample. 

Although the latter had already been 
considered, it had not been done because 
the boiler was new and it did not seem 
possible that, with the boiler’s “stream- 
lined” passages all in good condition, this 
could be necessary. However, the sugges- 
tion was followed and, sure enough, there 
was the cayse. of the difference. The 
accompanying sketclt tells the whole story. 

Meanwhile, sev@¥al readers had com- 
mented on it in the May and June issues 
and. a few days ago another reader, not 
knowing of the above sent in the follow- 
ing diagnosis: 

Erisman Suggests Incorrect Sampling 

“In regard to the large COg difference 
found by Mr. Ettelt, I submit several 
reasons as to what might have been the 
cause, assuming that there was no air 
leakage between the two sampling points: 

“1, Point of sampling in furnace 
might not have been representative of a 
true cross-section of the gases of combus- 


L. W. L. 














AIN || 














TRASH PITS. 6 RIV. 
a 


TO MAN HOLE 














AND 
STORM SEWER 


PUMP 
pont A 








DLING TOWERS 

















ELS 10" J) 
APL. 


9- 
YER OF MUD TO BE REMOVED 
EL.54-6" 











-0" 8-5" OPEN! 
SERVOIR id 
EL. 55-0" 


CROSS SECTION 


Elevations and plan ef L. W. L.'s cooling tower and reservoir 


September, 1943— POWER PLANT ENGINEERING — Chicago, Ill. 











wma sag seas 


Forged or cast steel for all operating pressures from 
150 Ib upward. Edward stop valves set new stand- 
ards for long life, easy operation in tough service. 


EDWARD & 


ESIGNED for maximum job and part interchangeability, 
Edward STOP valves make it possible to greatly reduce 
your inventories of spare valves and parts. 


Cast or forged steel, globe or angle, 14 in. to 16 in., 150 lb to 
1500 lb and up operating pressures—the entire Edward stop 
valve line has many features in common. Such important things 
as streamlined flow for low pressure drop, sure closing action, 
fully guided disks, and laboratory tested materials for long 
service on the toughest jobs. 


_ But important as all these are, don’t undervalue the advan- 
tages of Edward interchangeability. Particularly these days 
when your storeroom shelves carry fewer and fewer parts. 


Write for Edward BETTER VALVES Catalog No. 101. 


THE EDWARD VALVE & MANUFACTURING CO., INC. 
220 W. 144th STREET © EAST CHICAGO, INDIANA 
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CAST 
ND FORGED 










Edward's famous Fig. 2688 illus- 
trates full area body, streamlined 
flow passages and rugged con- 
struction of entire Edward forged 
steel stop valve line 
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Integral, cored-out guide ribs for 
accurate disk guidance, patented 
impactor handwheels feature 
Toho celae Malelilel-t>MNel Mm Z-1iellale ME -lale| 
cast steel stop valves. 
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WO.6 FUEL. 


Cross-section of H. E.'s boiler and duct, showing how sampling point affected COo reading 
in stack gases 


tion. For instance, if the sampling tube 
were pushed in a little farther, the COe 
reading might have been as low or even 
lower than the stack reading. 

“2. End of sampling tube at stack 
may have been in a gas pocket, since 
the sampling point was only one foot 
from the damper. Dampers cause a 
swirling of the gas stream. If the sam- 
pling tube had been placed in the center 
of the gas stream, the stack CO2 might 
have been as high as the furnace reading. 

“3. The stack sampling tube might 
have had air leakage along it where it 
entered the stack or it might have had 
a small air leak in the sampling pipe. 

“4. Ordinarily the gases of combus- 
tion are. more thoroughly mixed by the 
time they 1each the stack and, if there 
are no air leaks into the setting, represent 
more truly the average combustion. In 
the furnace, the gas stream is affected 
by the baffles and tubes and it is possible 
to have several different CO2g readings 
from one side of the furnace to the other, 
even though the sampling tube is on the 
same plane.” 

St. Louis, Mo. Jess L. ErIsMAN 

Editor’s Note—Nuff sed! To be cer- 
tain, always traverse the gas passage with 
the sampling tube. 


Answer No. 223 


Why Does Total Heat 
Decrease Above 450 PSI? 


Is THERE any simple explanation of 
the fact that the total heat of saturated 
steam begins to fall off as the pressure 
increases beyond 450 psi? To this 
question, asked by A. W. C. in the 
April issue, several interesting answers 
have been received. It is possible to 
give a simple explanation provided the 
inquirer knows some of the modern 
physical theories, but the true explana- 
tion gets pretty complicated. The fact 
itself is easy enough to understand. 

We are giving below one of the 
answers. Other comments came from: 
Milton N. Kraus, New York; Denard 
L. Gusler, Morgantown, W. Va.; E. S. 
Hodge, Port Arthur, Tex., and others. 
One commentator says, “Many techni- 
cal graduates have a lot to learn 
about the use of steam tables.” Sev- 
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eral readers sent in interesting dia- 
grams and calculations, some of which 
will be published as space permits. 

Incidentally, the term enthalpy as 
explained below, is now used instead of 
total heat. It has a different connota- 
tion, was agreed upon by leading 
authorities in steam research and 
should be adopted by power engineers. 
Explanation Is in Kinetic Theory of Matter 

THIs IS AN interesting question al- 
though difficult to answer without go- 
ing into theory. This, while interesting 
to some, is thoroughly detested by 
others. 

Maybe A. W. C. will be satisfied 
with the explanation that while the 
heat of the liquid increases with an 
increase of pressure, the latent heat de- 
creases, and as the total heat is the 
sum of the two, the maximum total” 
heat is reached between 420. and 470 
psi absolute. The accompanying dia- 
gram shows the relationship, with 
values obtained from Keenan & Keyes 
steam tables. (Thermodynamic Prop- 
erties of Steam, by Keenan & Keyes; 
John Wiley & Sons, New York, price 
$2.75.) 

To understand why the heat of the 
liquid increases and the latent heat de- 
creases with an increase of pressure 
requires, or is aided by, some knowledge 
of the kinetic theory of matter. 

All matter is assumed to be com- 
posed of sub-microscopic particles 
called molecules that are in continuous 
but erratic motion and that are held 
together by mutually attractive forces. 
The hotter the substance becomes, the 
more violent will be the movement of 
the particles or molecules (the sensation 
of temperature is believed to be due to 
the impact of molecules on human 
nerves). 

The molecules of a solid are be- 
lieved to be probably in actual contact 
and their movement limited, by contact 
with neighboring particles, to vibra- 
tory movement. As the solid is heated, 
the molecular activity increases, which 
results in the expansion of the solid, 
the expansion representing the effort of 
the molecules to obtain more elbow 
room. A rise in temperature of course 
accompanies the addition of heat until 


a certain temperature, depending upor:. 
the nature of the substance, is reached 

When this temperature is reached 
further addition of heat causes no tem 
perature rise but the additional hea 
creates sufficient molecular activity t: 
overcome the inter-molecular attrac 
tion and allow the molecules or parti 
cles to move over, about and aroun: 


‘one another freely. The solid has be 


come a liquid. 

If heating of the liquid continues 
the liquid expands because of increased 
molecular activity and separation and 
this is accompanied by a further rise 
in temperature, until a point is again 
reached where the addition of heat 
causes no rise in temperature. Here 
the continued addition of heat gives 
the molecules sufficient energy to over- 
come the remaining inter-molecular at- 
traction of the liquid and the molecules 
or particles are free to fly in all direc- 
tions. The liquid has become a vapor. 

While the foregoing is a generaliza- 
tion and is not strictly accurate in all 
cases, it is sufficient for the needs of 
this explanation. 

It has been concluded that in heat- 
ing a liquid, some of the heat has been 
utilized in increasing the molecular 
energy, which is measurable by tem- 
perature rise, and the remainder of the 
heat added has been used to cause an 
increase of the volume of the liquid, 
which is, in effect, work. These two 
effects have been named or are called 
“heat equivalent of internal energy of 
the liquid” symbol ur, and “heat equiv- 
alent of external work of the liquid” 
symbol Apvs, respectively, their sum 
is the heat or enthalpy of the liquid, 
symbol hr, which is given in the steam 
tables, as is ue. Apve is not given but 
may be obtained by subtracting ur 
from hr, 

From the preceding it should be 
self-evident that the enthalpy of the 
liquid would increase with increase of 
pressure. 

During the transition of the liquid 
to a vapor some of the heat supplied 
is used to speed up the molecules so 
that their energy will be sufficient to 
overcome the inter-molecular attraction 
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‘PIPING 
POINTERS’ 


A SERVICE TO INDUSTRY 
AT WAR 


Helps Train Piping Crews 

Helps Conserve Critical Metals 

Helps Speed Piping Installations 

Helps Keep Pipe Lines Flowing 

Helps Get Longer Life from Piping Equipment 


As industrial manpower and 


equipment supplies grow more 
critical, more and more plants 
are realizing the usefulness of 
“Piping Pointers” Bulletins in 
coping with maintenance prob- 
lems. Listed above are five major 
helps these bulletins are giving. 
Users say there’s no end of ways 


in which this Crane service 


is helping piping men, both 
trainees and veterans, do a bet- 
ter job of keeping piping on 
the job. 

Every hint in “Piping Point- 
ers” is sound, practical, authen- 
tic. They’re based on 88 years 
of flow control engineering by 
Crane—world’s leading maker 


of valves and fittings. 


fol idal tel @elalaleltiala-taal-talt 


of “Piping Pointers 


sound film now in the 


m ak ing 


for us 


Ready 


e in your 


soon 


plant 


FREE TO ANY PLANT 


One of its emergency services to industry, Crane offersa 
supply of “Piping Pointer” Bulletins to any plant request- 
ing them. No obligation. Ask your Crane Representative, 
or address Crane Co., 836 S. Michigan Ave., Chicago 5, Ill; 


CRANE VALVES 
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and allow them complete freedom of 
motion. The remaining amount of heat 
is used to change the volume from that 
occupied by the liquid to that occupied 
by the vapor, which represents work 
done. The first of these effects is 
called the “internal energy of evapora- 
tion,” symbol ug and the second the 
“heat equivalent of the external work 
of evaporation,” symbol Apveg and the 
sum of the two equals the latent heat 
or enthalpy of evaporation hee. Us and 
heg are given in the steam tables and 
Apveg may be obtained by subtraction. 

It is logical that decreasing amounts 
of heat shuld be necessary to effect 
evaporation of liquids at higher pres- 
sures and temperatures. At low pres- 
sures the vibration or motion of the 
molecules is relatively slight and large 
volume increases are involved in 
changing from a liquid to a vapor. 
Large expenditures of energy in the 
form of heat are necessary to overcome 
inter-molecular attraction and to effect 
the volume changes. 

With increasing pressures and tem- 
peratures, the liquid’s molecular mo- 
tion is more violent resulting in wider 
separation of the molecules and de- 
creased inter-molecular attraction, and 
volume changes from the liquid to the 
vapor state become progressively less. 
The energy required for overcoming 
molecular attraction and for perform- 
ing volume changes becomes less and 
less until the critical pressure and tem- 
perature is reached. 

At this point, the liquid has suffi- 
cient energy so that no additional heat 
is required to effect molecular disper- 
sion and, as the volume occupied by 
the vapor is the same as that occupied 
by the liquid, no additional heat is re- 
quired to do external work. The 
molecules of the liquid have sufficient 
energy that they can exist either as a 
liquid or a vapor. 

Melrose, Mass. E, MacDEerMop 


Answer No. 228 


How Big Should Pump 
Discharge Line Be? 


SHOULD HE have run a 2%4-in. line 
from his 7 by 4 by 10 in. duplex boiler 
feed pump to his boiler, asked E.G.S., or 
was it all right to use a 1% in. line? The 
pump has a 4-in. supply and 3-in, dis- 
charge; boiler 100 hp tubular type; feed- 
water at 130 F. Feed is through the blow- 
off. What difference is there in the fric- 
tion losses of the two pipes at 90 psi? 
Calculations by Clark 

THe ASME Borer Cope specifies 
that for boilers having more than 100 
sq ft of heating surface the minimum 
feed pipe size allowable is % in., also 
that for boilers having more than 500 
sq ft of heating surface there shall be 
two independent means of feeding. In 
Paragraph P-314, the Code states that 
feedwater shall not be _ introduced 
through the blowoff, except that conden- 
sate return connections can also have 
blowoff fittings attached, The Code spe- 
cifies in detail the method of feed pipe 
installation at boiler drums. 


TOTAL DYNAMIC HEAD, FEET 


FLOW GPM. 
Graph by C. G. Clark showing rotations be- 


tween flow, suction pressure and total dy- 
namic head for piping in E. G. S's, problem 


Several factors have to be considered 

in sizing boiler feed piping, such as: 

A. The tendency of feedwater and 
any chemicals added to cause feed 
pipe deposits thus reducing effec- 
tive pipe size 
Friction losses in discharge pip- 
ing as a function of power re- 
quired and the cost of such power 
Friction losses in suction piping. 
The limiting value is that which 
will cause cylinder pressures al- 
lowing water to flash at the maxi- 
mum flow rate and water tem- 
perature 


D. Annual cost including deprecia- 

tion and power costs. 

Friction losses for the exact piping 
layout should be calculated before instal- 
lation. Friction losses depend chiefly on 
velocity of flow and condition of pipe 
internal surfaces, Static pressure deter- 
mines the material and grade of paper 
and fitting required. The head loss in 
feet due to friction in 100 ft of pipe is as 
follows, for the sizes shown, at a flow 
rate of 10 gpm. 

Head loss in feet 
Size of pipe, inches per 100 ft of pipe 
U% 38.0 
1 17 
1% 1.43 
2u% 0.17 
3 : 0.07 
Pump manufacturers will gladly supply 
tables for calculating friction losses in 
pipe and fittings, 

For purposes of iilustration it can be 
assumed that the piping details are as 
follows: 

Discharge Piping: One gate valve at 
pump, normally wide open; 40 ft of pipe; 
five 90-deg ells; one check valve Boiler 
drum water inlet 10A above pump cen- 
ter line; two globe valves wide open. 

Suction Piping. 15 ft of pipe, three 
90-deg ells; one gate valve wide open; 
4 ft static head over pump center line. 

The accompanying graph shows the 
total dynamic head plotted against ca- 
pacity for three conditions; namely, 4 in. 
suction, 3 in. discharge; 214 in. suction, 
114 in, discharge; and 1 in. suction, % in. 
discharge. It will be noted that the dif- 


ference between the first and second 
pipe sizes is very small, being less than 
1 per cent at 9 gpm. For the same flow 
rate at 9 gpm with 1 in. suction, % in. 
discharge, the total dynamic head is in- 
creased 17 per cent over full size piping 

The pressure conditions at the suction 
inlet of the pump for the assumed piping 
layout and various flow rates are shown 
on the lower part of the graph. For the 
assumed conditions and water at 130 F, 
suction conditions would be satisfactory, 
even with a 1 in. pipe at flow rates up 
to 10 gpm. Water temperatures may 
vary and, at times, large increases in ca- 
pacity may be momentarily required, so 
it is good practice under normal condi- 
tions to pipe the suction the full size of 
the pump inlet. If actual suction piping 
is less favorable than assumed, one size 
larger may be warranted. 

If rate of fouling of feed piping is 
definitely known to be of no significance, 
the discharge pipe can be reduced safely 
to 1% in. 

Saint John, N. B. 


Answer No. 229 


Why Does Hot Well Level 


C. G. CLark 


Vary With Steady Load? 


Wuen Huis 550-kva De Laval con- 
densing turbine generator is carrying 
a constant load, asked W. K. in the 
June issue, why does the level in the 
hot well vary from % in. to 8 in.? The 
unit has a 35-lb bleeder connection, 
takes steam at 200 psi; condensate 
pump is a constant-speed, motor-driven 
unit. He gave data on condenser in- 
take and discharge water temperature, 


<condenser vacuum and load. He asked 


if the pump capacity could increase or 
decrease, 

Pump Capacity Will Vary Under 

Certain Conditions 

REGARDING the question, “Can pump 
capacity increase or decrease?” the 
answer is yes; pump capacity will vary 
under certain conditions. 

If pump capacity, speed, head, and 
net positive suction head are not cal- 
culated properly, cavitation will result. 
This phenomenon can be explained as 
follows: If an impeller is rotating rap- 
idly through water, a pressure will 
exist on the driving side of the blade 
and, at the same time, the pressure is 
relieved on the reverse side of the 
blade. If the revolutions are suffi- 
ciently high and the slip sufficiently 
great, a partial vacuum may exist at 
the back of the imneller to the extent 
that vaporization of the water will re- 
sult. Thus reduction in pump capacity 
occurs until the suction head is built 
up sufficiently to make water flow in 
and fill the pump suction. This cavita- 
tion effect is detrimental to the im- 
peller because water filling the vapor 
spaces strikes with considerable force 
against the back of the blade. 

In a centrifugal pump, this effect 
may be detected by a crackling sound. 
Water pumped at or near its boiling 
point, such as condensate from a con-° 
denser, must have a sufficient suction 
head to prevent possible vaporization, 
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A REAL 
CONTROL CENTER 
FOR YOUR 
POWER PLANT 





Aways on the alert to detect signs 
of combustion trouble and quick to cor- 
rect it Hays Automatic Combustion 
Control stands guard over your power 
plant... a real CONTROL CENTER. 


It performs automatically what a 
crew of operators would do manually 
to maintain an even steam pressure 
under fluctuating demand. 










It never gets air-raid jitters, never 
minds long hours, never gets tired, nor 
forgets. It’s on the job 24 hours a day, 
seven days a week. 








It relieves man power and stretches 








THE HAYS CORPORATION * 
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steam capacity by keeping air and fuel 
rates in accurately measured propor- 
tion to each other and in direct relation 
to the plant load. 


It permits operation of your boilers 
closer to their maximum capacity with 
a greater degree of safety and econ- 
omy than possible under manual oper- 
ation. It stretches steam capacity. 


Hays Centralized Automatic Combus- 
tion Control is a real CONTROL CEN- 
TER for your power plant—vital to all- 
out war production. Send for latest lit- 
erature ... it may be helpful. 


THE MODERN SYSTEM Its Electrical 





MICHIGAN CITY, 





















Consequently, W. K. should, by all 
means, thoroughly check his suction 
conditions. Make sure the suction pipe 
is large enough and that he has suffi- 
cient head for the pump he is using. 
If necessary carry the water level 
higher in the condenser hot well. This 
type of pump should have a vent line 
in the suction chest to relieve accumu- 
lated vapors. Make sure this line is 
open and in working order. ; 

If none of the above-mentioned 
faults exists, then recirculation of a 
part of the condensate from the hot 
well will provide a means of holding 
a constant head in the hot well. Recir- 


A fl 
a 


( ) CONDENSATE PUMP 


CONTROL 


Sketch by Gusler showing how recirculation 
of condensate from hot well will help hold 
hot well level constant 


culation will also improve air ejector 
condenser operation and help to prop- 
erly load the céndensate pump. 

The sketch suggests a possible set- 
up and is self-explanatory. The pipe 
entering the condenser should be in the 
form of a distributor’so that the return 
flow to the hot well will be balanced. 
Morgantown, W. Va. DeNnarb L. Guster 


Question No. 230 
How Stop Bearing Failures 
on 475-hp Diesel? 


InN THE June issue, F. E. recounted 
the trouble he was having with his 
Diesel engine bearings. They crack 
down to the bond, form islands that are 
then raised up and dragged by the 
shaft. All bearings are involved. For- 
mer trouble with cracking base bolts 
was corrected by re-alignment of the 
engine. Suspecting stray electrical cur- 
rents, bearing pedestals have been 
grounded. 

A very interesting explanation is 
advanced by Carl Bachmann, while 
George Holman thinks it may be due to 
a bent shaft or too early injection. 

Too Early Injection on Starting 

Regarding the cracking of the 
bearings and base bolts of F. E.’s 
Diesel, to me it seems that only two 
things could cause this: 1, a bent shaft; 
2, injection being too far advanced. 
Doubtless F. E, has checked the shaft. 
This leaves injection as the only likely 
remaining source of the trouble. 

Does F. E. use a lighter oil with 
lower ignition temperature to start 
with? If so, ignition may be much more 
rapid than when the regular oil is used. 
It may be so rapid as to build up very 
high pressures before the piston 
reaches the end of the stroke. This 
high pressure would tend to drive a 
particular crank in reverse to engine 
rotation, the resulting pound or vibra- 


106 


tion being unnoticed on starting. The 
heavy load this would place on the 
bearing certainly would not be bene- 
ficial, even if it neither cracked nor 
seized. 
Grorce HoLMAN 

Bearing Currents—NOT Stray Currents— 
May Be the Cause 

BEcAUSE of my experience with a sim- 
ilar bearing trouble, it seems to me 
beyond doubt that his trouble is ema- 
nating-from bearing current (not stray 
current).~ Grounding the engine and 


insulating the generator bearing pedes- . 


tal only aggravated the ‘situation.. If 
engine and ‘generator are direct-con- 
nected, what precaution has been taken 
at the coupling? 

I suggest that F. E. first ascertain 
the presence of bearing current; which 
at higher density could ruin the shaft. 
Due to the relatively low voltage and 
high frequencies it is difficult to obtain 
direct readings with usual instrument. 
Therefore, he should use a fine wire 
from ground to the rotating shaft of 
the engine and generator. If bearing 
current is present this will draw a:vis- 
ible spark. The best solution in our 
case was discharging the bearing cur- 
rent rather than insulating the gen- 


erator and engine, with its subsequent. 


maintenance. 

Temporarily F. E. could accomplish 
the above by using an old carbon brush 
holder with the carbon rubbing against 


the rotating Shaft and. discharging, the © 


bearing cufrent in that manner. Nev- 
ertheless, a metallurgist should be con- 
sulted. 

Schenectady 4,N. Y. Cart BACHMANN 


Answer No. 232 
How Much Inductive Kick 
Current. Will He Get? 


WHAT CURRENT will flow from_a gen- 
erator rotor.as “induction kick”’ current 
if 250 amp..is flowing just before the 
normal generator field current is opened 
and the rotor discharges through a known 
value of resistance? asked J. W. in the 
July issue. Also what will happen if 
the main field resistance burns out? 
J. W. also gave some interesting data 
on use of a condenser with a discharge 
resistor and told how his idea had been 
to use an arrester in parallel with the 
discharge resistance. 

Formula for Inductive Kick Current 

IN ANSWER to J. W.’s question No. 
232: First, his diagram Fig. 1 is wrong 
in that when he opens the field switch 
his discharge resistance does not short 
the field. Figure 2 shows it right. 

The purpose of a discharge resistor is 
not to limit the inductive current but 
to limit the inductive voltage kick. Since 
a rapidly collapsing field will induce a 
much higher voltage than is normally 
applied, it may break down the insula- 
tion between the field winding and the 
pole or between the coils of the winding 
itself, 

If a resistor is shorted across the 
field on breaking the circuit as shown 
in Fig. 2, then, when the inductive volt- 
age starts to build up due to the col- 


FIG. 7 WRONG 


SWITCH 
EXCITER 
ant sup 
Seer Ne we 


= 
SWITCH JAIN FIELD RESISTANCE 


i FIG.2 =RIGHT ia 
Wrong—Opening field switch will 
not put resistor across field 


Fig. 2. Right—Opening switch connects 
resistor as it should be 


Fig. * 


lapsing field flux, a current will flow in 
the circuit. According to Lenz’ law, 
the flux from the current will oppose the 
collapsing flux, therefore slowing down 
the rate of decreasing flux and keeping 
the induced voltage down. 

The usual standard for discharge re- 
sistance varies from 1 to 2 times the 


«+ field resistance. 


_ The indiiced voltage sii will be 


= nN —. Since N is donstant, this 
dt 
shows that the induced voltage depends 
on the rate of change of flux and that 
-the amount of current flowing previous 
to the interruption does not have any- 
thing to do with the inductive voltage or 
current kick. 
The current that will flow through 
the discharge resistor may be calculated 
“approximately by the formula 
: N@~+t 
R+Z 

Where N = Number of field turns 

@® = Field flux at rated field amps 

t == time in seconds of field col- 

lapse 
Z == Impedance of shunt field 
R = Discharge resistance + main 
field resistance 


EXCITER 


DISCHARGE 
RESISTOR 
CONDENSE! 


FIG.3 
Fig. 3. Resistor and condenser across field 


This current is of such short dura- 
tion that it is seldom used for determin- 
ing the size of resistor needed. 

For the second part of J. W.’s ques- 
tion: No current would flow if the main 
field burned out at X in Fig. 2 because 
there would be no complete circuit, al- 
though the induced voltage might harm 
the field resistors. 

A condenser might be used in series 
with the discharge resistor as shown in 
Fig. 3. The discharge resistor would 
then draw current only when the field 
was interrupted with the switch or if 
the main field would burn out. 
Pittsfield; Mass. Jerry HALSTEAD 
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Make a note of the COPES Repre- 
sentative in your vicinity. Chances are 
that you are already acquainted with a 
member of this organization. 

When you have an application or ser- 
vice problem on any of the products 
listed below, you can profit best by 
consulting your COPES man. He is a 
specialist—experienced in making and 
servicing installations in all types- of 
plants, under all kinds of conditions. 
He is supplemented by a staff of skilled 
factory engineers. He takes a personal 
interest in every installation in his 
territory. 

Your COPES man offers you a service 
that will insure the correct solution to 
your problems, and best results from 
your equipment. 


COPES Products. 


FEEDWATER REGULATORS PUMP GOVERNORS 
DIFFERENTIAL VALVES LIQUID LEVEL CONTROLS 
REDUCING VALVES DESUPERHEATERS 
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California, Los Angeles 
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California, San Francisco 
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District of Columbia, Washington 
preg Engineering Company 
720 Mills Building 

Georgia, Atlanta 
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PARALLEL RESISTOR 
CHART 


For graphical determination of the 
resistance of resistors in parallel. 


Formulae: 


‘Sees £; 


r 
BRANCH 


roa 
BRANCH 





0) 
BRANCH 


Courtesy Ohmite Mfg. Co. 


PARALLEL RESISTOR CHART 


Here is a handy chart devised by the engineers of The 
Ohmite Co. of Chicago for the graphical determination 
of resistors in parallel. The values of the parallel resistors 
r, and R, and of the total effective resistance Rr must be 
read on the scales marked with the corresponding letters. 
To use the chart, place a ruler or other straightedge 
across the two known values of resistance; the point at 
which the ruler crosses the third scale will show the un- 
known resistance value. Pairs of resistances which will 
produce a given parallel resistance can be determined 
by rotating a ruler around the desired value on the scale 
Rr. The range of the chart can be increased by multiply- 
ing the values on ALL the scales by 10, 100, 1000, etc., 
as required. Scales r,, and Rra are used with scale r, 
when the values of r, and r, differ greatly. 

To show exactly how the chart is used the following ex- 


Example |. What is the total resistance of a 75 ohm 
resistor and a 150 ohm resistor connected in parallel? 
Answer: From dotted line No. |, Rr is 50 ohms. 


Example 2. What resistance in parallel with 750 ohms 
will give a combined value of 500 ohms? Answer: From 
dotted line No. | r, is 1500 ohms. 


Example 3. What is the combined resistance of 1750 
ohms and 12,500 ohms? Answer: Scales r, and r,, are 
used and from dotted line No. 3, Rra is 1535 ohms. 


Example 4. What is the combined resistance of 400, 600 


and 800 ohm resistors in parallel? Answer: First find 
Rr for 400 ohms and 600 ohms. Then set the-240 ohms 
thus found as a new r, and 800 ohms as r, and the final 
answer is found to be 185 ohms. 


gamples are given: 
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(Continued from Page 71) 
protect themselves against seniority rules 
of promotion is to get employees that 
can go up. In the extreme interpretation 
of seniority promotion, management 
should not hire anyone who was not 
capable of being “the management.” 
That is a little “stretched’—but too 
many times organized labor has forced 
the promotion beyond the man. 

After an applicant has been judged 
qualified by age, education, experience, 
marital status, etc., a few “don’ts” 
should be applied before his employ- 
ment: 


1, Don’t hire men and women for the 
same jobs in operation or mainte- 
nance. Men and women have 
worked together in the office for 
years, but, in spite of the war, we 
are not ready for a wholesale move- 
ment yet. 


.Don’t hire racial trouble. As a 
national group, we are becoming 
more tolerant. We are getting used 
to all classes, creeds, and races in 
public groups where one goes or 
not as he pleases. But when the 
problem confronts an individual 
in his home, his work, or his 
family, he usually shows a great 
degree of intolerance, Take this 
as you will, it is still a fact. 


3. Don’t promise too much in trying 
to sell the job. Employers have had 
very little experience in “selling” 
their jobs in this country. Up to 
the past few years, there have been 
more men than jobs. When the 
tide turned, management in their 
panic sometimes has promised the 
moon to get the man. 


Training 


is embarrassing to both superior and 
employee when mistaken identity might 
be construed as disloyalty or disrespect. 
Not only that, but a clear understanding 
as to who may issue orders will save a 
lot of buck passing. 

If, in the company, seniority or labor 
regulations dictate the up-grading of 
personnel, it is up to management to 
force all the training on all the employees 
that they can possibly stand. 


Suggestions to Make for Better Operators 


1.Do not crowd the operator’s time 
with recordings. Make him an ob- 
server, not a recorder. 


. Forbid the reading of any but trade 
journals on the easy shifts, all read- 
ing on the regular shifts. 


.If tests are run, let the operators 
know the results. Keeping the re- 
sults a secret may give the impres- 
sion that the test was really a check 
on the operator. 


. Reduce report calculations to simple 
arithmetic. If it is necessary for the 
operator to have to make reports in 
pounds of steam, gallons of water, or 
barrels of oil, have meters that have 
easy constants. It will save time and 
reduce the number of errors on the 
reports. 


Fite 


Bre csasy Enc 


5. Where possible, supply tables, charts, 
or performance curves of expected 
operation. This gives an operator 
a rapid check at all time to see if he 
is “on the beam.” 


a. For instance, a curve showing ex- 
pected feed water bleed heater 
temperatures against load gives a 
quick check for air binding, or trap 
flooding. 


b. Pump curves showing head, flow 
and expected amperes give quick 
indication of fouling runner, loss 
of suction, tight packing, etc. 


Is all this worth while to manage- 
ment? The answer is always found in 
the Personnel Office. It just depends on 
how much it costs to hire a man. The 
cost for interviews, physical examina- 
tions, record search, and identification 
verification can well run over $100 per 
employee. Add te that, the cost of 
paying moving expense and his first few 
months’ salary and the figure can run up 
to $2000 in some cases. After this 
investment, it surely behooves the com- 
pany to do everything it can to keep, 
promote, educate, and up-grade its em- 
ployees. 

If the program is successful, the 
“damn company” will change to “my 
company.” 


Bee KR UCRSHIN, 
S0o- Aree 


$ a TRE TION 5 


M Ficrem. Wee 


fact 
INE ©) 
THER. Fare 15 IN Stgvjce 


See Tor 47 Leasr o, 
Chose Vatves 


Each employee should be made to . 
OP en Vive #3 Wm, “4,¢%7 


know what is being produced, what the 
product is good for and what the effi- 
ciency of production is. It is only by 
letting them know the importance of 
their work that employers can hope to 
secure their participation and coopera- 
tion in plant betierment. Let them 
know what the efficiency or output of 
production really is and what it might 
be if there were perfect co-ordination. 

Each employee should have a general 
idea of the duties and responsibilities of 
others, It makes .for better understand- 
ing and respect of the other fellow’s job. 

No legitimate question should go ig- 
nored, even if at the time there is no 
ready answer. It is a fallacy that one’s 
job is more secure if he keeps his knowl- } 
edge of the job to himself. That goes 
from the boss on down. The more each 
man knows how and what to do, the less 
his boss will have to do. Really there 
should be no glory for a supervisor who 
has to be called away from a party, a 
show, or his date with Morpheus, to go 
down to the plant to fix a gadget that 
the man on shift could fix if he only 
had been told or shown how. 

Last and maybe most important, all 
employees should know the line of or- 
ganization or authority in the staff. It 
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Fig. 7. Typical pages from Bill Maddock's instruction publications issued to every operator 
in a new industrial power plant. The operating staff included both men and women; they 
had never worked together before nor on this type of work. The equipment was described 
by a number of mimeographed booklets, illustrated with simple but accurate diagrams, in 
most elementary terms but in some detail, so that all would have the same ideas about its 
purposes and pr junction with the descriptive data, a 5-day course was given 
on the general industrial plant flow sheet and a 6-day-course on the operations of the 
power plant equipment, supplemented by individual instruction for specific operations 
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LONGER OUTLETS SPEED WELDING 


More room for easier manipulation of rod means 
faster welding and better, sounder welds. 








SMOOTH FLOW, LESS PRESSURE LOSS 


Smooth inner walls assure even flow and reduce 
wear. Rounded inside crotch reduces pressure loss. 








NO FABRICATION FAULTS 


Fabricated tees often have jagged corners, crude 
welds, and slag. Tube-Turn Tees eliminate these. 


TUBE -TURN 








EXTRA STRENGTH AT STRAIN POINTS 


Added thickness at top of run (1), crotch (2) and 
bottom (3) strengthens points of highest stress. 








FASTER, EASIER ALIGNING 


Accurate bevels, plus I.D. and O.D. that exactly 
match the pipe, make aligning simple and speedy. 
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(Continued from Page 75) 
have a full understanding of fundamen- 
tals that they can be safely entrusted 
with the tremendous forces and latent 
energies existing in any high-pressure 
steam plant. 

CLARENCE H. Hopker, 
City Manager 


WIsconsIn ELEcTRIC POWER 
CoMPANY 
MitwavKEE, Wisc. 

THE TRAINING METHOD which we are 
employing for up-grading power plant 
men is an elaboration of the plan that 
has been used for a number of years. 
It consists of stepping men up into the 
higher positions for training whenever 
vacancies occur in those positions or 
when there is part time work in them. 
In this way, the men obtain actual expe- 
rience for the job ahead of them, and we 
find that it works very well. Our prin- 
cipal difficulty now is to obtain men to 
start at the bottom for training. 

In addition to this we have en- 
deavored to give the men special instruc- 
tion in subjects related to their work, 


such as boiler-room practice, feedwater * 


treatment, etc., but we are finding it 
almost impossible to carry on this work 
due to inability to obtain instructors. 
However, last spring a course in boiler 
room practice, which was attended by 
75 men, was completed. 

Thus far we have not used women 
but facilities are planned or being in- 
stalled in three of our plants so that 
women can be accommodated. In our 
largest plant we will probably start 
employing women within a week or so. 
Depending upon the physical characteris- 
tics of those employed, we expect to 
start them in operation of ash handling 
equipment and in helper positions of 
various kinds in the turbine and boiler 
rooms, In the various machine shops, 
they may also be employed as helpers. 

F. L. DornBrook, 
Chief Engineer of Power Plants 


American Gas & ELEcTRIC SERVICE 
Corp. 
New York 

THE CoMPANIES of the American 
Gas & Electric Company systems, like 
most companies, found that due to the 
manpower situation special consideration 
had to be given to the training of per- 
sonnel for all departments and particu- 
larly to that for power plant operation. 

Shortages caused by releases to the 
armed forces were only partly filled by 
the upgrading of remaining personnel 
. that was already partially trained. Some 
of the more difficult jobs in power sta- 
tions were filled by transferring men 
from other departments, but the final 
gaps were in many cases filled with 
women. 

Many problems were, of course, en- 
countered in the training of women for 
jobs previously handled by men, but, in 
general, these are being overcome to the 
mutual satisfaction of the employes and 
management. 

Averages are not the final answer 
in personnel problems, but some idea will 


be given by the records. These show a 
net loss for all the systems of 14 per 
cent of personnel since the war started, 
with an increase of women of approxi- 
mately 10 per cent of the total payroll, 
or practically double the number of 
women in proportion to men. 

The danger involved in interpretation 
of such figures is their failure to show 
the very high percentage of loss of tech- 
nical and skilled personnel that cannot 
be replaced with any training program 
in the time available. The load, how- 
ever, is still being carried and will con- 
tinue to be carried by spreading the 
technical and skilled men as thin as 
necessary and supplementing this, as far 
as possible, by a speed-up of the train- 
ing program. 


Forp Moror CoMpaNny 
DEARBORN, MicH. 

Ir HAS OFTEN been said that an 
airplane, a ship, etc., regardless of cost, 
is no better than the men operating it. 
The same holds true in power plant 
engineering. 

While we have lost our share of men 
to the Armed Forces, which did handi- 
cap us in respect to already experienced 
men, we have been fortunate in holding 
on to a majority of our operators, both 
steam and electrical, because most of 
them are out of the draft age. 

When the Ford Motor Company con- 
verted the huge Rouge Plant over to 
100 per cent war work, many new build- 
ings were erected, which required the 
services of a large number of power 
equipment operators and maintenance 
men for electrical, heating and refrigera- 
tion work. Because of the shortage of 
manpower, no experienced men_ being 
available, it was necessary to train them 
for their respective jobs. These, to- 
gether with other replacements, are 
trained ; 

1—By placing them with experienced 
men until they themselves are capable 
of assuming full responsibility of the 
operation or maintenance of the job. 

2—By maintaining a school wherein 
the men may receive the theory or oper- 
ating principle of the job, whether it be 
steam, electrical or refrigeration. 

While the number of women em- 
ployees in the plant are counted by the 
thousands, doing work which was for- 
merly held exclusively by the so-called 
masculine sex, ahd while they are giving 
a good account of themselves, no women, 
as yet, are employed as power equip- 
ment operators. But that time may not 
be far away, and, when and if that day 
does arrive, we will feel with confidence 
that the station will still be in capable 
hands, 

W. W. DuLMace, 
Power Dept. 


BurraLo, NIAGARA AND EASTERN 
PowER CORPORATION 
Buffalo, N. Y. 

THE TRAINING methods we _ have 
used in up-grading power plant oper- 
ators and men for power plant and main- 
tenance work at Huntley, our Buffalo 


steam-electric station, consist of putting 
the man who is to be up-graded along 
with an old employee for several weeks. 
He learns simply by working with his 
fellow employee, who is experienced in 
the particular job. Also he receives ver- 
bal instructions on the job from the shift 
foreman or supervisor. 

For the last half year or so we have 
employed very few new and _ inexperi- 
enced men, simply because very few men 
were available. 

During the last half year or so, we 
have employed about 85 women to fill 
the following kinds of jobs: turbine or 
boiler auxiliary operators, oilers, tech- 
nicians, clerks, telephone switchboard 
operators and janitors. There are about 
600 employees at our Huntley station. 

The women have proved satisfactory, 
in general, although their absenteeism is 
a little greater than that of the men. 
However, they have learned as quickly as 
would a new man and have been more 
conscientious about their work than men 
have been. During the first week of 
their employment, the turnover has aver- 
aged between 5 and 10 per cent. How- 
ever, if they last through the first week, 
they seem to stay on indefinitely. We 
have had some minor annoyance in the 
employment of women in that they do not 
conceal their jealousy of each other’s 
advancement. 


We have not printed outlines of 
courses or issued instruction manuals. 
Our instruction has been entirely verbal. 
The new women spend several hours 
each day of the first three weeks receiv- 
ing classroom instruction, the remainder 
of the day they spend observing and 
working along with old employees. Illus- 
trations of the work these women are 
doing are given in the pictures on page 72. 

Epmunp R. Paice, 

Superintendent of Technical Training 


NoRTHWESTERN ELEcTRIC COMPANY 
PORTLAND, ORE: 

AT THE BEGINNING of the War, we 
lost some men from the power plants 
who went to the shipyards where a 
higher rate of wages was paid. As the 
averagee age of our power plant em- 
ployees is rather high, the number of 
men lost to the Armed sean was not 
great. 


Prior to the beginning of the War, 
we worked on a 5-day week basis. We 
have since gone on @ 6-day week basis, 
which took up the slack until about three 
months ago when labor shortage com- 
menced to cause difficulties. But so far 
we have not used any special training 
methods for up-grading power plant op- 
erators and training new and inexperi- 
enced men other than used previously. 

Our office force works on a 5%-day 
basis and we have used some volunteers 
from the general superintendent’s office 
who worked in the power plants either 
Saturday afternoon or Sunday at such 
work as cleaning condensers. 

O. L. LEFEvEr, 
General Superintendent 


celia on Page 126) 
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PARATUS 





SEMPER 


FROM THE OLD COAST GUARD BEAR” 
TO THE NEWEST 327 CUTTER 


Worthy as she is, the old Coast Guard Cutter BEAR—back on duty—cannot compare with the new, sleek 


327 foot PG’s with their 6,200 horse power doing better than 20 knots. 


THERE HAS BEEN PROGRESS IN WATER CONDITIONING, TOO. .. Passing out are the former “standard 
practices” for water conditioning. Today, through skilled diagnosis and preventive measures, the enemies of 
steam production and of other industrial uses of water—scale, corrosion, carry-over and embrittlement—are 


stopped before they can apply their destructive power. 


The Bird-Archer Organization of Mechanical Engineers, Chemical Engineers and Chemists is fully staffed 


and entirely competent to analyze water conditioning requirements in your plant and to set up the proper 


conditioning method. No other organization is better qualified for this work. 





THE Binvp-Arcuer co. 
Water Conditioning Service 


NEW YORK N. Y. 
SURVEYS e PLANT STUDIES ¢« CONSULTATIONS CHICAGO ILL. 
PLANT DESIGN ° SUPERVISORY SERVICE PHILADELPHIA PA. 


LABORATORY SERVICE e TREATMENTS MONTREAL CAN. 





Official U. S. Coast Guard Photos 
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The Topping Program 


at Sherman Creek 
(Continued from Page 81) 





Fig. 9. The No. 2 coal mill 


control of this and future boilers, 
the entire control is located on the 
72 ft-1 in. elevation. On this eleva- 
tion is assembled the control bench- 
board and panel, feed pump con- 
trol and the sight gage system from 
gage glasses to control board. 

The combustion control was 
furnished by Republic Flow Meters 
Co. and is arranged to regulate air 
flow, furnace draft and coal feed 
to maintain steam pressure. 

Bailey Meter Co. three-element 
control (water flow, steam flow and 
water level) is provided to vary 
speed of turbine driven feed pumps 
as required by feedwater demands. 

The boiler control boards con- 
sist of a benchboard and vertical 
panel. On the benchboard are 
mounted the controls for mills, feed- 
ers, fans, ignition torches and feed- 
water, together with position indi- 
eators for these controls. This board 
also contains indication and con- 
trol of the burner and bypass dam- 
per positions. 

The boiler feedwater is essen- 
tially condensable. As make-up is 
required, it is normally fed into the 
low pressure boilers. However, if 
this is insufficient, the make-up is 
then fed to the high pressure unit. 
To pre-treat the make-up, a 50,000 
Ib per hr Permutit Co. softening 
plant is provided, consisting of a 
hydrogen Zeo Karb exchange unit 


Fig. 10. The Redler Conveyor. 


(regenerated by sulphuric acid) 
and a sodium Zeo Karb unit (re- 
generated by salt brine). The make- 
up water is passed through both 
units in parallel. The hardness free 
effluents of both units are then 
mixed and cascaded through a de- 
gasifier which removes most of the 
carbon dioxide from the water. 

In addition to pre-softening the 
water, provision is made to chemi- 
eally treat all feedwater to the high 
pressure boiler as required to main- 
tain the proper boiler water condi- 
tions. For this purpose, the Pro- 
portioneers, Inc., motor driven 
duplex variable displacement chem- 
ical feed pumps have been provided 
to feed caustic into the feedwater 
system ahead of the economizer and 
to feed tri or disodium phosphate 
directly into the boiler drum. 

The continuous blowdown sys- 
tem for this boiler and future high 
pressure units consists of a high 
pressure flash tank which flashes 33 
per cent of blowdown in the station 
200 lb per sq in. steam system and 
a low pressure flash tank which re- 
ceives the drains from the high 
pressure tank and flashes 17 per 
cent of such drains into the station 
auxiliary exhaust system. The sys- 
tem has a eapacity of 150,000 Ib 
per hr of blowdown which can be 
fed to the flash tanks through a 
system of orifices designed for va- 
rious blowdown rates. The flash 
tanks were made by B. & W. Co. 

In the design of this unit, it is 
felt that a trouble free installation 
easy and convenient to operate with 
a high availability has been accom- 
plished. 


The Role of Capacitors in 
War Work 
(Continued from Page 84) 

Week-end—Negligible 

Transformer bank 2000 kva 
with 3.6% magnetizing kva 

3.6 < 2000 = 72 R-kva for 
magnetizing 

kwh = 960 * 154 hr per month 
= 147,840 

R-kvah = 1065 & 154 164,000 

In order to raise the power fac- 
tor to 95 per cent, 

147,840 - 
= 154,500 kva 

95% 

V 154,502? — 147,840? — 43,500 
R-kvah at 95% power factor. 

The capacitor must supply 164,- 
000 — 43,500 = 120,500 R-kvah. 
The transformer bank represents 
730 hr per month & 72 = 52,500 
transformer R-kvah. A 72 kva ¢ca- 
pacitor will be 100 per cent effec- 





tive for 730 hr in the month, and 
will offset 52,500 lagging R-kvah. 

The balance needed==120,500— 
52,500 = 68,000 which must be ac- 
cumulated during the day, or dur 
ing 154 hours of the month. 

68,000 
= 442 kva 
154 

The total size of capacitor — 
72 + 442 = 514 kva. In this ease 
it will probably be desirable to dis- 
connect the 442 kva portion of the 
capacitor during light load periods. 
However, this is largely a matter 
of voltage rise and such rise is de- 
termined by the circuit reactance as 
pointed out in the first part of this 
discussion. 


Problem No. 4—Correction of 


Instantaneous Power Factor 


Resistance welders produce high 
momentary kva demands and al- 
though these demands may be re- 
corded on a meter, the voltage fluc- 
tuations may cause excessive lamp 
flicker. This particular condition 
may be improved by means of ¢a- 
pacitors in either of two ways. 

(a) Install capacitor kva to off- 
set line reactance. 

(b) Install capacitor kva to off- 
set individual load reactance. 

For condition (a), sinee the 
voltage dip is the result of line 
drop, any reduction of that drop 
will also reduce the lamp flicker. 
Thus a capacitor, whose reactance 
(Xe) is equal to the line reactance 
(X;,), may be placed in series with 
the supply line; the voltage dips 
will be reduced as a result. How- 
ever, consideration must be given 
to other features of this arrange- 
ment such as the following: 

(1) The series capacitor must 
be designed for total line current. 

(2) It must be protected against 
over-voltage developed during line 
fault, which adds to the cost of the 
installation. 

; (3) It must be insulated for 
line - to- ground voltage, the line 
must either be de-energized or a 
set of nine disconnects must be pro- 
vided for isolating the capacitor for 
maintenance work. 

(4) The series capacitor is 
costly per kva if the line voltage is 
less than 4600 v since low voltage 
units are more expensive. 

For condition (b), where a se- 
ries capacitor is installed to cancel 
the reactance of an individual load, 
the loads responsible for the dis- 
turbance are usually relatively 
small. Such series capacitors are 
used on resistance welders and 
must be designed so the supply 

(Continued on Page 124) 
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A SPECIALIST DOES 
THE JOB RIGHT! 
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GILMER WF er-fabric 
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MORE POWER TO YOU 


The Gilmer Engineering Staff specializes in power trans- 
WHAT YOU mission problems. And the same ingenuity which is solving 
Teh 3 belt problems all over the country, also has planned an 
important FREE wartime service to Industry. It’s the Gilmer 
National Power-Recovery Plan, approved by the WPB 
to save power in the following services: Steam, Gas, 
Water, Electricity, Mechanical Transmission, Boilers, Com- 
pressed Air, Refrigeration and Prime Movers. Write for 
your FREE copy today. 
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CONTINUE TO “GUARD THOSE VALVES” 


Since such tremendous tonnage must be carried to forces around the globe, it is easy 
to understand why Reading-Pratt & Cady for so long have advised you to “guard 
those valves.” Ships are a maze of valves. * Strides toward victory should not en- 
courage the thought that the transport of matériel for fighting Americans be put in 
jeopardy—so that we at home might have more. Now is the time to put into war 
every ounce of drive we can muster. Continue to guard your valves. 


READING-PRATTACADy 


MANUFACTURERS OF 
READING CAST STEEL VALVES AND FITTINGS ¢ PRATT & CADY BRASS AND IRON VALVES 


D'ESTE VALVE AND ENGINEERING SPECIALTIES 


Y Reading, Pa., Atlanta, Boston, Chicago, Houston, Los Angeles, New York, Philadelphia, Pittsburgh, San Francisco, Portland 
Ww 
A DIVISION OF =X Ww AMERICAN CHAIN & CABLE COMPANY, Inc., BRIDGEPORT, CONNECTICUT 
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BEFORE BUYING A TRANSFORMER 


ASK YOURSELF THESE 


1 Can the transformer be 

installed indoors, at the 

load center, where voltage 

drop would be reduced and 
copper saved? 


Will an indoor installa- 
tion require an expensive 
fire-proof vault or fire wall? 


Does the surrounding 

air contain impurities 
which might adversely affect 
transformer reliability and 
life? 


Can lightning surges 

and switching transients 
reach the transformer, either 
direct or through the main 
supply transformer ? 


5 In a plant rearrange- 

ment later, is it likely 

that the transformer will be 

moved outdoors, or to some 
other indoor location? 


How much maintenance 
will be required? 


] In an emergency, will 
the transformer handle 
sustained overloads? 


Is there any chance 

that the transformer will 
sometime be partially or 
totally submerged in water? 
*Reg. U.S. Pat. Off. 


QUESTIONS 


1 You can safely install Pyranol* 
transformers indoors. Never has 
one burned or contributed to a fire. 


] Novaults arerequired with Pyranol 

transformers. You can install them 
anywhere (even on the roof, in the base- 
ment, or on overhead beams), thus 
saving time, floor space, and construc- 
tion materials. : 


3 Pressure-tight tanks protect the 

vital parts of Pyranol transformers 
from dust, dirt, fumes, dampness, and 
accidental damage. 


4 Pyranol transformers have high 

impulse strength against voltage 

surges—permitting dependable protec- 
tion by valve-type arresters. — 


5 The completely sealed tanks of 
Pyranol transformers make any 
future change to an oufdoor instal- 
lation “‘a natural.’ Their inherent safety 
makes it possible to relocate them 
indoors anytime, anywhere. 


6 Because dust, dirt, and moisture 
can’t get into a Pyranol trans- 
former, and since Pyranol is nonoxidizing 


and nonsludging, little or no maintenance - 


is necessary. 


7 The heat-storage capacity of the 
core-and-coils and of the cooling 
liquid make the Pyranol transformer 
ideal for sustained emergency overloads. 


8 Pyranol transformers are pressure- 

tight. Even after three days’ sub- 

mersion in a torpedoed tanker, Pyranol 
transformers were found unharmed. 


For further information ask your G-E representative, or write for 
Bulletin GES-2974. General Electric Company, Schenectady, N. Y. 


BUY WAR BONDS 


GENERAL @ ELECTRIC 


402-61-5100 


ON THE FACTORY FLOOR 





ON OVERHEAD BEAMS 


ON ROOF TOPS 


ALL-PURPOSE 


PYRANOL 
TRANSFORMERS 
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Before and After Pictures of Valves Reseated by 


DEXTER EQUIPMENT 





Look at the pictures on this page. The one 
marked BEFORE shows an 8-inch valve that 
leaked badly. The AFTER picture shows the same 
valve, reseated by Dexter Equipment to give it 
“good as new” performance. 


With Dexter Valve Reseating Equipment, any 
mechanic can quickly and economically reseat any 
make of valve, whether it is made of monel, stain- 
less, stellite, brass or bronze. More often than not, 
a valve can be reseated without taking it off the line 
... but in any case, when the job is done, seat and 
gate or disc become pressure tight. 


Dexter Valve Reseating Equipment will pay for 
itself within the first few months of service in your 
plant. In addition to saving you money, it keeps 
production flowing and aids greatly in the con- 
servation of vital metals at a time when new valves 
and parts are so difficult to obtain. Write for com- 
plete information today. 














mf 


DEXTER 


Valve Reseating Equipment 


THE LEAVITT MACHINE COMPANY 
409 EAST RIVER STREET, ORANGE, MASS. 
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Fig. 3003—A Class 300 pound flanged end Cast Steel 
Gate Valve with outside screw rising stem, bolted 
flanged yoke and taper wedge solid disc. Made in sizes 
1" to 24”, inclusive. 


POWELL CAST ALLOY STEEL VALVES, for high 
pressure service, meet A. S. M. E. and A. P. I. Stand- 
ards. They are made from regular cast steel valve 
patterns and are especially adapted, and used exten- 
sively, for high temperature, high pressure steam and 
high pressure boiler feed water lines. The designs also 
meet A. S. M. E. Boiler Code requirements. They 
are made to A. S. A. dimensions in the following pres- 
sure classes: 150, 300, 600, 900, 1500 and 2500 pounds. 


Molding the Character 


of a POWELL Valve 


Development from “design” to “duty’—that’s a 
critical stage in the life of a valve. In our foundries, 
Powell Valves, whether of bronze, iron, steel, pure 
metal, or special alloy, take on the form and substance 
that Powell Engineering has pre-determined will best 
fit them to perform the duties for which they are des- 
tined. Here under the watchful care of experts are 
molded the character-istics that have earned for 
Powell Valves the designation “Standard for Con- 
trol.”” That’s why today many industrial leaders are 

turning to Powell for the solution 

of all their valve control problems. 


SQ) The Wm. Powell Co. 


Qa Dependable Valves Since 1846 
Cincinnati, Ohio 
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(ASH STANDARD AUTOMATIC { 
COMBUSTION CONTROL SYSTEMS | 


es ee 





* CUT ATTENDANCE TIME 
* BOOST OPERATING EFFICIENCY 
we SAVE COAL OIL GAS FURNACE DRAFT CONTROLLER 


comes complete with Operating Power Cylinder) works 
from overfire draft, regulating the boiler uptake 
to maintain a stant draft in the combustion 


* PRODUCE MORE HEAT FROM LESS FUEL chomber 
* MAKE BOILERS STRETCH IN CAPACITY 





@ Attendants in your boiler room won't 
need to waste valuable time with control 
of air flow, of fuel feed, nor of draft. It's 
all done continuously and automatically with 
CASH STANDARD Automatic Combustion 
Control Systems ... in plants as small as . 


60 h. p. or as large as they come. AIR FLOW CONTROLLER 


° * ° ° e This CASH STANDARD Air Flow Con- 
Each unit pictured here is available in numer- _ troller meters the air needed for com- 


bustion. Install it near its damper. It 


ous variations. Combinations of these units is not affected by changes in fuel bed 


resistance or any other variables, be- 
cause it meters air supply according 


ean be selected to best meet your require- to the differential pressure through the 
ments, whether you have a stoker, pulver- — cry"tc' injure perfect combustion. 


izer, oil-burning, or gas-firing equipment on 
FUEL FEED CONTROLLER 


your boilers. 


Bulletin No. 300 not only gives important 
details on the performance of each unit, but 
tells how the system which brings fuel sav- 
ings and other benefits to your boiler room, 
can be assembled. 


A.W. CASH COMPANY 


DECATUR, ILLINOIS 


+ 


This CASH STANDARD Master Con- @*: Jil gua 
troller automatically regulates fuel |7 
feed. Locate it conveniently. Work- . 
ing from boiler pressure, it will 
adjust the rate of combustion by 
regulating the rate at which fuel 
(any kind of fuel) is supplied to the 
boiler furnace. And it will adjust 
the Air Flow Controlier so the cor- 
rect amount of air is supplied for 
proper combustion — hence, money 
saving. 


CASH STANDARD 
CONTROLS .. VALVES 
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SAFETY OF THE SEAS.. 


This Jap sub had a “blind date” with one of the Navy’s newest fighters but 
didn’t know it until his inquiring periscope showed above the waves..-then @ 
quick pass -- -® terrific explosion ...and there was one less sea marauder for 


the cargo ships to worry about. 


That’s the dramatic side of the war...the part that helps to inspire the entire 
Hendy organization to puild the engines for these speedy escort craft... better 
and faster. There’s a lot of drama too in puilding engines, especially when you 
are building for both fighting vessels and cargo ships. We like to think that 
every hour we save in the foundry, in the machine shop, oF 0 the assembly 
line brings final victory that much closer.- . brings that day nearer when cargo 
ships will truly be the United States Merchant Marine, carrying peacetime 
products to every port in the world. 


a or 
JOSHUA HENDY :n0n work’ 


ESTABLISHED 1856 
SUNNYVALE+CALIFORNIA Manufacturing Plants: SUNNYVALE, LONG BEACH, POMONA 
_N. J. @ ST. LOUIS, 


aed ‘and TORRANCE in CALIFORNIA * AMPERE, N.- T. LOU! 7 
Divisions: POMONA pume COMPANY Branch Offices: NEW YO K ¢ WASHINGTON ° PHILADELPHIA 
CROCKER-WHEELER ELECTRIC MFG. CO- PITTSBURGH * CHICAGO? ST. LOUIS*SAN FRANCISCO LOS ANGELES 
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Wel 


ELLS 


“Sometimes | think Taylor Forge 
had me in mind!” 


ia this purchasing job a fellow is 

always in the middle with pres- 
sure groups on all sides. So you can 
sure breathe a sigh of relief when 
you come across a product like 
WeldELLS* that pleases them all 
down the line! 

Take the men who give first 
importance to engineering consider- 
ations: They like the reinforcement 
of the inner wall and they like the 
tangents that keep the welds away 
from the zone of greatest stress. 

And then take the fellows who do 
the welding: They go for the prac- 
tical features that make WeldELLS 
easy to work with—the quarter- 


markings; the clean bevels and 
lands; the tangents. They’re strong 
for that Taylor Forge method of 
permanently marking the size and 
weight on every fitting, too. 

Of course fittings that get the 
vote of both the engineer and the 
man on the job give us the best 
piping job and keep costs down. 
So you might know that makes 
WeldELLS ace high with the man 
who keeps the score and pays the 
bills. 

Sometimes I think Taylor Forge 
had purchasing agents in mind 
when they gave their welding fit- 
ting everything .... for everybody! 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P. O. Box 485 
NEW YORK OFFICE: 50 CHURCH ST. ® PHILADELPHIA OFFICE: BROAD ST. STATION BUILDING 


%WeldELLS and many other Taylor Forge products are produced in Byers Genuine Wrought Iron. 











* No other fittings for pipe welding com- 
bine these features found in WeldELLS: 
© Seamless— greater strength and _ uni- 
formity. 

© Tangents — keep weld away from zone 
of highest stress—simplify lining up. 

© Precision quarter-marked ends— simplify 
layout and help insure accuracy. 

© Selective reinforcement—provides uni- 
form strength. 

©@ Permanent and complete identification 
marking — saves time and eliminates errors 
in shop and field. 

e@ Wall thickness never less than specifi- 
cation minimum — assures full strength and 
long life. 

© Machine tool beveled ends — provide 
best welding surface and accurate bevel 
and land. 


© The most complete line of Welding Fittings 
and Forged Steel Flanges in the World 


— insures complete service and undivided 
responsibility. 











@The list of Taylor Forge’s contributions to 
the war effort only begins with WeldELLS. 
One of many examples is Taylor Corrugated 
Marine Furnaces, essential to many merchant 
ships and transports. 
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Check these features! 


i, Primary Heater. Non-scaling. Efficiently heats the raw water 
and provides rotary mixing of water and chemicals. 

2. Chemical Applicator. Removable. Sprays chemical through 
steam. Facilitates mixing and reaction. 

* Up-take Cone. Baffled serrations assure even draught. Increases 
softener capacity. 

* Deaerating Heater. Simple. Effective. Self-adjusting. No moving 
parts. 

5. Wash Water Compartment. Backwashing operation separate 
from softening process. Disturbance of softening process by filter 
washing operation is avoided, permitting pac Eat continuous 

P operation. 

* Supply to Filter Wash Pump Suction. 

* Discharge of Dirt Laden Wash Water. Reclaimed by settling 
clear within 114 hours. 

* Cleansing Ring. Provides uniform distribution of jets for washing 
softener precipitate and wash water sediment to central area of 
conical bottom. 

* Storage for Treated and Deaerated Water. 

* Treated and Deaerated Water Outlet to filters or direct to boiler 

1 feed pumps. 
2, Chemical Agitator. (See above at right). 
* Chemical Dilution and Pump Suction Tank. 


STEAM ae WATER ---____.._—_— 


[NOTE THE EXCLUSIVE 


TE TH : 
CHEMICAL SUPPL ) 
AGITATING SYSTEM ‘S&S 


Circulation of liquid chemical supply a 

stationary diffuser maintains uniform Feweiies— 

strength without use of moving parts wl ’ 

* : * ted 
The value of this superior pois e — ny 

_ by the uniform quality of the treatec 


13. Proportioning Meter. Accurate. Low loss. Equipped with 
totalizing register. 

14. Relays. Adjustable time interval. 

1S. Decanting Mechanism. Sturdy. Reliable. Accurate. 
Sludge Remover. Removes sludge in proportion to its rate of 
formation. 


For full details Bulletin W-212-B2 is available at district offices (in all 


principal cities) or at headquarters. 
ws3-1 


WORTHINGTON 


WORTHINGTON PUMP & MACHINERY CORPORATION + GENERAL OFFICES: HARRISON, N. J. 





Air-conditioning ducts in the attic of a large theatre. The 
Koldboard was applied directly to the duct surface and held 
in place by 16 gauge wire. All joints sealed with hot asphalt. 


Condensation difficulties which occur in low temperature 
ducts can be eliminated by the use of B-H Koldboard. 
Made from B-H Black Rock-Wool, Koldboard is moisture 
repellent, chemically stable, and non-combustible — the 
perfect combination for maximum insulating efficiency. 
The fibres are felted and bonded together to form flat, 
semi-rigid blocks. 


Effective for temperature ranges from —150° to 300°F 
it provides ideal low temperature insulation for cold 
storage rooms, air-conditioning ducts, refrigerators, roof 
insulation, marine bulk heads, ship hulls, etc. Tests by 
well-known testing laboratory show that B-H Koldboard 
has a thermal conductivity of 0.32 BTU/sq. ft./hr./° F 
at a mean temperature of 75° F. 


Send for a generous size sample of B-H Koldboard and 
copy of current catalog. 


BALDWIN-HILL COMPANY 


577 KLAGG AVE. + TRENTON 2, N. 
NEWYORK, N.Y. © CHICAGO, ILL. + KALAMAZOO, MICH. + cheat IND. 





The Role of Capacitors in 


War Work 
(Continued from Page 114) 

voltage is equal to the vector 
sum of the capacitor and welder 
voltages. If a capacitor is to be 
added directly to an existing weld- 
er, the circuit voltage must be sub- 
stantially raised. By rewinding 
the welder, the combination may 
be matched up with the existing 
supply voltage. Both methods re- 
quire careful coordination of the 
capacitor and welder units; it is 
also necessary to know the welder 


transformer characteristics and 


give each machine separate consid- 
eration. Individual series capaci- 
tors of this kind now make it pos- 
sible to use welders on circuits on 
which they formerly could not be 
used. 

This article deals specifically 
with cases where power factor is 
raised to remove wattless current 
from utility systems. Obviously, 
many instances will be found where 
a capacitor will also benefit the 
utility customer. A few ways are 
given wherein a customer can ben- 
efit from a capacitor installation. 

(1) The same bank of trans- 
formers will handle additional 
burden if the power factor is raised 
by capacitors on the load side of 
these transformers. 

(2) Plant circuits will handle 
additional current without over- 
heating if capacitors are added to 
existing and future loads. 

(3) Additional current can be 
handled on existing bus duct in- 


- stallations, overheated ducts can be 


relieved, by placing capacitors at 
proper points along the duct or 
near the load. 

(4) Voltage can be raised to a 
satisfactory level at the end of 
plant feeders, where excessive drops 
now exist. Capacitors are useful in 
counteracting the effect of high in- 
ductive reactance as is found in 
open wired circuits. 

It has been estimated that 
2,000,000 to 2,500,000 kva of capac- 
itors were installed in 1942. This 
permits power systems to handle 
650,000 to 850,000 additional kva 
because the capacitors have re- 
moved part of the old wattless bur- 
den. Thus capacitors play an im- 
portant role in the present emer- 
gency and the quantity of critical 
material used is relatively small 
compared with that required by 
alternate methods. Where power 
factors are low on fully loaded cir- 
cuits, capacitors provide a most 
logical method of supplying addi- 
tional capacity. 
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xi, CERTIFIED PROOF OF THE SUPERIOR 


‘@XIBATION 


F THERE’S a tougher type of turbine to lubricate than a 
I turbo blower in a steel mill, we haven’t heard about it. 
No wonder one of the country’s large steel producers 
couldn’t get turbine oil to last longer than 6 months! 
But in November, 1940, this manufacturer filled one of a 
its turbo blowers with the then new Shell Turbo Oil. The SHELL L \' SHELL TURBO 


phenomenal result is shown at right. After 18,553 hrs. of TURBO O1 Te aided, 
WHEN 18,553 HRS. ie 


operation Shell Turbo Oil still shows no signs of deteri- 4 2% BR OPERATION 
oration. This performance is the reason Shell Turbo Oil P 


is now used in 14 turbines of this steel company. 
. . ° 
For further details on this and other outstanding performances me Viscosity @ 100" F. 
of Shell Turbo Oil call in the Shell man. Or, write Shell Oil 
Company, Inc., Dept. “‘C,”’ 50 W. 50th St., New York, N. Y., or ere 
100 Bush St., San Francisco, Cal. : : | Neutralization No. | 05 _| 
Saponification No. 
Steam Emulsion No. | 90 | 


‘; . ' Performance record of Shell Turbo Oil in one 
S by a LL TU ® BOS Ol L of the fourteen units ofalarge steel producer. 


Currently, the U. S. Navy has first call on Shell’s entire 
production of marine turbine oil. 











HERE'S THE 


TO 


Higher Steam Capacity 


N EED MORE STEAM? The quick and economical solu- 
tion is to install multiple FYR-FEEDER stokers in 
present boilers to get higher capacity ... higher coal burn- 
ing efficiency . . . and lower fuel costs which assure a high 
return on the investment. Here are the facts on the 
multiple FYR-FEEDER: 


Burn Any Coal, screenings or sweepings, you have avail- 
able locally; any bituminous coal, any melting point of 
ash, free-burning or coking coals. 


FYR-FEEDER Burns Coal Like Oil. Burns fines in suspen- 
sion, burns larger pieces on grate. Coal is spread over 
entire fuel bed, with greater active coal burning area. Thin 
fuel bed, no clinkers. Fires can be cleaned in two minutes. 


Quick Delivery. Priorities are being granted to plants 
requiring additional steam generating capacity; and we 
can make Quick Delivery. Multiple FYR-FEEDER stok- 
ers can be installed in large or small boilers with minimum 
loss of production time. 


AMERICAN COAL BURNER COMPANY 


WRITE FOR CATALOG §=6.22-18 E. Erie St., Chicago 11, Illinois 
escribing 
features, op- 
eration and 











typical in- 
stallations; 
or for an 
engineer to 
make a sur- 
vey of your 
plant. 




















Vee SG, 





Brief Company Statements 
on Training of Operators 
(Continued from Page 110) 


CoMMONWEALTH Epison Company 
Cuicago, Iu. 

As MAY BE EXPECTED, whatever train-g 
ing plans we may have used in the oe | 
they have been badly upset under pres- 
ent conditions. In the first place, wes 
have been rather selective in the men 
employed for generating station work 
and have made it a practice to start 
them in at the bottom of the ladder. 

Classes in a great variety of subjects 
are maintained by the company free of 
expense to the employees. In addition 
the company pays one-half of the ex- 
pense of acceptable courses in recognized. 
educational institutions. The practical 
training on the job is pretty ‘Renerally |. 
left to the supervisors, and in the more 
important operating positions, examina- 
tions are held before promotions are 
made. me 

In the new high-pressure boiler plant 
installations, we have found it advisable 
to prepare a manual for each installation, 
and classes are regularly held before the 
equipment is put in service. These classes 
are open not only to men who are ready 
for promotion, but to engineers and other 
supervisors. 

So far we have not found it necessary 
to use women in any of the generating 
stations, except for office work. 

Aex D. BAILey, 
Assistant to Vice-President 


PENNSYLVANIA WatEeR & POWER 
CoMPANY 
BALTIMORE, Mp. 

OuR PLAN OF OBTAINING and training 
operating personnel as used in two fair- 
sized hydro plants (Holtwood and Safe 
Harbor), and a small steam plant, is 
based on hiring high school graduates 
shortly out of school. These young men 
are given the lowest position on the op- 
erating ladder, ie., in the hydro plants 
the position as apprentice or second pump- 
man. They are gradually advanced 
through the operating positions of the 
hydraulic division of the company (first 
pumpman, governorman) until they are 
transferred to the electrical division, 
where they can advance from the grade 
of machineman to second and first as- 
sistant operator, and finally operator in 
charge of the whole plant. 

Such advance usually requires six 
years or more. The system has the ad- 
vantage that when a man reaches the top 
position in full charge of the hydraulic 
and electrical divisions, he has a thor- 
ough knowledge of everything that af- 
fects the operation of the whole plant. 

The training is carried out largely 
by the man’s immediate supervisor, and 
by the chief operator of the station, who 
at frequent intervals examines the prog- 
ress of the man in question both with 
regard to his ability to carry out the 
routine jobs pertaining to his work. 
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BEFORE YOU SPECIFY A VALVE 
Make Sure It is the One You Need 


Topay, when it is more important than ever before to keep pipe lines 
flowing at maximum efficiency, too much care cannot be given to selecting the 
right valve for each job. Before you ‘‘draft’’ a valve for that all-important line, 
make sure it 1s the one you really need. 

Here is the answer to a frequently-asked question on valve selection, taken 
from the files of The Kennedy Valve Manufacturing Co, Other problems will 
be considered in succeeding advertisements in this series, 


edd deg UIAAAAA TS 


— 
=. 
= 
= 
z= 
= 
= 
= 


The rising-stem of outside-screw-and-yoke gate valves 
provides visual indication of disc position (see figure 1). ‘ 
Whether or not this construction should be chosen depends 
on installation conditions. and the fluid being handled. 
Rising stems require more headroom, and the external 
threads are exposed to atmospheric conditions, although 
this is not a serious drawback in most cases as the threads 
are easy to lubricate. Non-rising stems (see figure 2) do not 
require additional headroom but, because disc pdsition is 
not apparent to the eye, excessive operating strains may 
result from. attempting to turn the handwheel in the wrong 
direction. The outside screw is preferable with corrosive | 
fluids because the stem threads are out of contact with 
the substance handled. 














If you have a valve selection problem, write to us. As 
_Kennedy makes a complete line of standard gate, 
globe, angle and check valves, you can be sure of 
receiving unbiased help. For full description of 


Fig. Kennedy valves, pipe fittings and fire hydrants, send 
1 for 240-page Kennedy Catalog. 


Ps} VALVES ¢ PIPE FITTINGS ¢ FIRE HYDRANTS 
i Se! THE KENNEDY VALVE MFG. CO. © ELMIRA, N.Y. 
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Monthly or bi-monthly meetings are 
held with each of the operating shifts, 
under the supervision of the chief op- 
erator, to discuss past disturbances and 
go over particular instructions warranted 
by the season of the year, for instance, 
ice and sleet at the approach of the 
winter. 

A similar advance from the coal 
preparation plant through the boiler 
room to the turbine hall is used in the 
steam plant. Since it is not possible at 
the present time to obtain high school 
graduates, we have so far managed by 
increasing the working hours both for 


to keep those MIGHTY DIESELS — | omrstoes and maintenance men trom 4 


to 48 per week, and by training a num- 


ber of maintenance and some office and 
HUM MIN¢ : S MOOTH LY test engineers for work in the lower 
positions of operation in emergency. 


. ~ see So far we have used women only 
Accurate measurement of the flow of lubricating oil is one sig talvadiamiens-aatle: ak ak aka eater 


of the many small but highly important jobs that are neces- plant operation. 
° ° ° A. F. Bane, 
sary to keep Diesel engines perking along at peak perform- Sad. ak amation 


ance. JONES & LAUGHLIN STEEL 


CoRPORATION 


HENSZEY FLOW INDICATORS see Pa. 
Two YEARS AGO questions from the 


> orem operating personnel of our boiler and 
have proved to be ideal for measuring the flow of those lubricating cuir diets tind 2 delice of the 


oils. They accurately register the rate of flow from zero to 100%. The operators to know more about the tech- 
graduations on the dial are uniformly spaced from one end to another nical features of their jobs. When men 


and read direct—without constants. A long useful life, even under to- that were unschooled in the art of ob- 
taining self-directed knowledge were 


day's twenty-four hour schedules, is assured by the all-around rugged confused and discouraged by textbooks 
construction of every Henszey Flow Indica- and handbooks, we realized that we 


tor. There are only three moving parts—so ae a ae eee a ee 
organized classes. 


breakdowns due to complicated mechanisms Ww es Although the men were ready to 
are eliminated. It can be installed right in j - attend classes at night on their own 
the pipe line. time, they were bewildered by the re- 
. A — , quirements of the established night 
Whatever your flow measuring problem \ reser courses presented by the available tech- 
may be—consider Henszey Flow Indicators _ nical schools, They became more in- 
for the job. Installations are ; terested when we selected an official of 
° : R ‘ our own plant who was familiar with 
satisfactorily performing in bf ( their jobs to act as instructor. That 
nationally known paper mills, ; r= ; instructor planned his course to eliminate 
chemical plants, petroleum as much unrelated theory as possible, 
; ‘ A | : but to give the employee the necessary 
refineries, milk condenseries, _ a a ,* hele’ suadiidias. 
and many other war indus- Just enough chemistry was given to 
tries. enable the class to determine the amount 
of air required and the final products 
in the combustion of a pound of fuel. 
Just enough physics to enable them to 
determine the delivery of a pump. And 
HENSZ EY Co. just enough mathematics to enable them 
, to determine the thermal efficiency of a 
Dept. C9 . turbine generator. These were followed 
Watertown, Wis. by discussions of the features of our 
own particular boilers, turbines, etc. 
That particular course lasted for 15 
weeks of two 3-hr periods each. It was 
followed by a similar course of more 
advanced combustion and furnace design 
for those that were interested. Subse- 
quent to the completion of the second 
course those that were capable of doing 
FLOW INDICATORS so enrolled in a night course of Instru- 
ment Maintenance and Electronics at 
one of the nearby technical universities. 
Continuous Blowdown e Distillation Systems e Heat Exchangers We have not found it necessary to 
employ women in our power plants yet. 


Feed Water Meters © BoilerFeed Regulators © Proportioning Valves 
D. W. WHiITEHILL, 
Asst. Supt. Steam Dept. 
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Send for New Bulletin Fi-1. 

















WHY MAKE 


THREE - ; 


4 REDUCER 


STANDARD 
ELBOW 





You CAN GET A 


Better 7, Pong lob ite oy 
bes Two ? 


In a welded pipe line when. it is necessary to change both 
direction and pipe size, the Midwest Reducing Elbow will 
take the place of two welding fittings: (1) a standard elbow 
and (2) a reducer. The result will be the elimination of one \ D ES 
be a wenman in cost of the apetie fittings, a saving in WELDING FITTINGS IMPROVE PIPING 
erection time and expense, and. improved appearance. 
Midwest Reducing Elbows have all the advantages of DESIGN AND REDUCE COSTS 
Midwest Standard Elbows: unusual dimensional accuracy 
and uniformity, beneficial effect of working the metal in 
compression, stress relieving, etc. They have the same center- 
to-end dimensions as standard elbows with which they are 
interchangeable. 
The Reducing Elbow is one of the many Midwest develop- 
ments that have added greatly to the design improvement 
and the time- and money-saving possibilities of welded 
piping systems. See Bulletin WF-41 for complete information. 


MIDWEST PIPING & SUPPLY COMPANY, Inc. 


Main Office: 1450 South Second St., St. Louis, Mo. 
Plants: St, Lovis, Passaic (N.J.) and Los Angeles 


Sales Offices: Chicago—645 Marquette Bldg. * Houston—229 Shell Bldg, 
Los Angeles—520 Anderson Street + Tulsa—533 Mayo Bldg. 
New York—(Eastern Division) 30 Church Street 
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NEW EQUIPMENT 


Information that you desire about any 

equipment will be gladly furnished 

without obligation. WRITE TO 
POWER PLANT ENGINEERING 


Graphite Brushes 


New Grapes of brushes for ring and 
commutator applications have been de- 
veloped for the aviation and electrical 
industries by Keystone Carbon Co., 
St. Marys, Pa. These brushes are 
made in various grades of copper- 
graphite and_ silver-copper-graphite. 








OLD DART UNIONS and NEW ONES 


ULL TOGETHER 


FOR VICTORY 


WITT T Pree eet ele eit 





Some types were developed specifically 
for current control apparatus where ex- 
treme precision is vital. The shunts 
are moulded into the brush and estab- 
lish a perfect connection. Low contact 
drop, high current carrying capacity 
and a low coefficient of friction are 
characteristics of these brushes. 


Rechargeable Flashlight 
Battery 


DvuE To THE 50 per cent cut in the 
production of dry cells for flashlights 
ordered by WPB, the Ideal Commutator 
Dresser Co., Sycamore, IIl., announces 
that its rechargeable storage battery is 
now fast proving its value wherever 
flashlights ‘are required in regular use. 

Although this battery is small in 

size, made to fit all popular two cell, 
1% in. size D flashlight cases, it has 
proved through actual heavy duty serv- 
ice to be dependable, long-lived and 
economical. It is said that each battery 
can replace up to 400 or more dry cells 
by merely recharging at convenient 
periods. Battery chargers for this pur- 
pose are available both in single and 
ee» Put Your USED DARTS Back to Work gang types for use on both alternating 
and direct current. 
Old Dart Unions can pull their weight along-side new ones in the tug-of- 
war-production. For, even though a Dart Union has been used over and 
over again, it is still capable of going back to work and giving dependable, 
tight-joint performance. 


There are good solid reasons why Dart Unions can offer such extra divi- 
dends in long life and trouble-free performance. Here is one reason: 
Dart’s matched bronze inserted 

seats are precision machined and 

ground to an accurate true-ball 

joint. And: Dart bodies and nuts 

are extra heavy, made of air-re- 

fined malleable iron that resists cor- 

rosion, pipe strains and wrench 

abuse. 


So, locate your old Dart Unions 
and let them pull together with 
the new Darts you get from your 


supplier. vunston s 
E. M. DART MANUFACTURING CO., PROVIDENCE, R. I. 
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READY! ( tenewa Pr 


HELPS GET PARTS FASTER 


NOW, a single book—indexed for easy reference though you don’t need it now, it may save 
—can take the place of separate handbooks _ precious hours in an emergency. General 
and bulletins for identifying and ordering . Electric Company, Schenectady, N. Y. 


most G-E renewal parts needed to keep 
your. equipment in operation. With this 
book, you’ll find it easier to order genuine 
G-E parts by catalog number—saving 
time all along the line. 


For your copy, just mail the coupon. Even 








ENERAL @ ELECTRIC 


General Electric Co., Section W 750-220 
Schenectady, N. Y. 


Yes, I want a copy of your new 96-page catalog 


**Renewal Parts and Supplies (GEA-638)"” to help 
simplify ordering of genuine G-E parts. 


Name 





Tne en Se ENE Ae BEES INTC Me vehi See = 


Address. 





So 
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MAESTRO OF THE PLANER... 
MASTER OF MANY JOBS... 
CHARLIE GARDNER 


Charlie Gardner is a Warren Pump Company planer operator, par 
excellence. He has been one for many years. But Charlie is also handy 
at operating other machines, such as large horizontal and large vertical 


boring mills . . . and has had many years of machine shop experience, . 


as well. The reputation that Warren Pumps have always enjoyed for 
efficiency, reliability, and economy would not have been possible with- 
out the skill, experience and “pride of workmanship” that Charlie 
Gardner and other Warren employees have always possessed to such 
a high degree. And those Warren employees who are not in the armed 
services now, are giving all their energies and skill to make the Warren 
Pumps that will fight for them on every front, to help bring Victory. 


WARREN PUMPS 


WARREN STEAM PUMP COMPANY, INC. 
WARREN, MASSACHUSETTS 
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Wood Grille Barrier 


EXPERIMENTAL WORK has been com- 
pleted by Cornell Iron Works, Inc,, 
Long Island City, N. Y., on rolling 
wood grille bars strung on light steel 
tapes operating up and down in wood 
guides. The design uses the mini- 
mum amount of critical material. The 
wood rolling grille coils overhead on a 
horizontal counterbalancing shaft, giving 
the same operation as the rolling steel 
grille. No wall or floor space is taken up, 
as the coil is entirely overhead and out 
of the way. 

The rolling wood grille makes a sub- 
stantial barrier and can be fabricated 
for opening widths up to 19 feet and 
opening heights unlimited. Operation is 
either push up, or for larger sizes, by 
hand chain or electric motor. 

The wood rolling grille locks into the 
side guide with a padlock and hasp on 
the bottom bar. It offers the advantage 
of being replaceable with a rolling steel 
grille at a later date if desired. 


Air-operated Controller 


A NEW air-operated automatic con- 
trol instrument, known as Convertible 
Free-Vane Controller, made for auto- 
matically controlling temperature up to 
3600 deg. F. flow, liquid level, pressure, 
draft humidity, pH value, and time pro- 
gram has just been announced by The 
Bristol Co., Waterbury, Conn. It oper- 
ates on the same basic Free-Vane prin- 
ciple as that used in previous models 
offered by the company. A number of 
design refinements have been incorpo- 
rated, which simplify the instrument and 
make it more convenient to service. The 
new instrument is also designed so that 
the user can convert from one type of 
control system to another. 


REE ere 











Wana: 3 om ce 





The Convertible Air-Operated Con- 
troller is offered in the following types: 
Monoset (On and Off), Ampliset 
(Throttling), Preset, Reset, and Magni- 
set. Adjustments for fitting the con- 
troller to the requirements of the process 
i located on a dial board above the 
chart. 


Portable Gasoline Driven 


Generator 

A NEW PORTABLE gasoline driven gen- 
erator for rapid battery charging has 
been announced by MHunter-Hartman 
Corp., St. Louis, Missouri. It is said 
that this new unit will eliminate many 
of the problems accompanying the use 
of storage batteries in operations where 
electric current and conventional equip- 
ment for charging are not conveniently 
available. The manufacturer -calls at- 
tention to the fact that this equipment 
is available only on priority rating of 
AAS or better. 

The unit is designed to charge 6, 12 
and 24 v batteries at 10 to 300 amp and 
consists of a specially designed generator 
driven by a 6 hp single cylinder, air 
cooled, gasoline engine equipped with air 
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Just as undue wear on auto tires results 
when the wheels are out of alignment, so un- 
necessary wear is caused on valve parts 


when they are not perfectly aligned. 


Perfect alignment of all parts of Fair- 
banks Valve U-Ol is assured by the radial 
seat when valve is taken apart to replace a 
worn disc. Without slidmg or scraping of 
the surfaces of the seat, the radial seat is 
drawn to a tight joint by a Union nut. This 


increases the life of the valve and assures 


a tight body joint after every assembly. 


The slid-on disc holder is so guided that 


Fairbanks 


Standard 


and Renewable 


it will not bind or stick regardless of posi- 
tion of valve. The design of the disc nut 
tends to throttle the action against the dise, 
thereby prolonging its life. Disc rings of 
any make will fit into the dise holder. 


You can “Bank on Fairbanks Valves” for 
dependable service, long life and low main- 


tenance cost. 


Write for catalog No. 42 and name of our 


nearest distributor. 


THE FAIRBANKS COMPANY 
393 Lafayette St., New York, N. Y. 
Pittsburgh, Pa. 


Distributors in Principal Cities. AF/ 
Valves 


Boston, Mass. 
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The supply of water is not usu- 
ally a problem but the quality of 
the available water usually is. 
That is because the high salt con- 
tent renders some water supplies 
unfit for industrial processing— 
for boiler feed water—and for 
human consumption. 


HENSZEY 
DISTILLATION 
SYSTEMS 


provide an abundant supply of 
absolutely pure water—and at a 
low cost, because the Henszey 
unit gives six effect efficiency 
with only three evaporator ef- 
fects. Fuel consumption is cut in 
half. Installation space require- 
ments are held at a minimum. 


If you are the man whose job 
it will be to provide pure water 
for power production—for in- 
dustrial processing—or for hu- 
Shown above is a single man consumption—you should 
oftect of a typical Hens- know more about Henszey Dis- 
zey Distillation System. ° ° 

tillation Systems. 


HENSZEY CO. Dept. C9, Watertown, Wis. 





GED 


DISTILLATION SYSTEMS 


Continuous Blowdown © Heat Exchangers © Boiler Feed Regulators 
Feed Water Meters e Flow Indicators e Proportioning Valves 











Portable 
Gasoline Engine 
Driven Generator 


cleaner, gasoline filter, magneto, self- 
starter, rope starter, gas tank and remote 
stop control. The entire unit is mounted 
on a skid-type base, equipped with 5 in. 
wheels, 

This equipment is said to be of great 
value in airplane factories and around 
airports for starting motors as well as 
charging batteries and operators of com- 
mercial vehicles and large industrial 
plants are said to have made substantial 
reductions in equipment hours lost 
through battery failures as well’ as defi- 
nite economies in servicing costs. The 
unit can also be used as a direct current 
lighting plant with output range from 
1000 to 3000 watts. 


Work-Lites 


To GIVE MoRE light for more produc- 
tion required by close tolerance and close 
assembly work, Reliance Devices Co., 
Inc., 510 Sixth Ave., New York City, an- 
nounces a new line of Swivelier machine- 
lighting units which can be attached to 
machines, walls, ceilings, work benches, 
drafting boards, assembly tables, etc. 


These units are said to be unatfected 
by machine vibration, having a patented 
spring construction inside Swivel base 
and Swivel socket, are adjustable to a 
350 deg horizontal plane and 90 deg ver- 
tical plane at any angle. Wire is com- 
pletely enclosed in the unit and there are 
no set screws or wing nuts to adjust. 
These Work-Lites are available in a 
wide range of arm lengths and with three 
types of shades, attached to uno-thread 
socket. They may be obtained in base 
and socket combinations, with switch in 
base and keyless socket or switchless 
base and key socket. 
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BU 
DATA 


THAT REDUCES MOTOR 
AND CONTROL SELECTION 
AND ORDERING TIME 


- -$—— 


i if 

Westihghouse takes pride in introducing new, 
simplified Buying Data; which enables you to select 
and purchase the proper motor and control for your 
job—in one-half the time! 

Data, as presented, is striking in its newness. It’s 
easier to read, easier to understand, and easier to use 
than any offered previously by any manufacturer. 

To fit widely varying requirements, this radically 
new Buying Data is available in two forms: 


@ Bound books are suitable for use of the majority 
of motor and control buyers. They contain 
prices (correct at time of issue and satisfactory 
for estimating purposes throughout the books’ = sank 
life), dimensions, application data and descrip- RD +e aveenen DELIV Y “| 
tions. They include the following: He ee ae 
“Motor Buying Data” covers popular types and HERE'S HOW TO GET THIS NEW 
a of Motors (up to 100 hp), Gearmotors and BUYING DATA 
-G Sets. 


a ine x i If you are a buyer of Motors and Control, chances are you have 
Control Buying Data’ lists a wide variety of con- already received this new data by mail 

trollers and accessories for direct current, single- whales ane oe 

phase, squirrel-cage and wound rotor motors. However, if you have not received your copy, write; wire or 

Moter and Centro! Leose-Leaf Book. This is for phone your nearest Westinghouse district office (distribution will 

the use of large-scale purchasers and is “‘tailored”’ be made through district offices only—no mailings from Westing- 

to meet the needs of the individual buyer. Pricing house Headquarters at East Pittsburgh). Westinghouse Electric 


data is always kept up to date by the issuance of & Mfg. Co., East Pittsburgh, -Pa. 
new price supplements; {J-90485 


Westinghouse yy pd lodnl 
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Gauge Glasses 
last longer” 





That question is so often asked that the answers may be of general interest 
to plant engineers and operators. 
Few people realize how many different kinds of glass can be made, or how 
many different characteristics it can have. Corning has made over 25,000 
varieties—makes 700 regularly. One of these is a composition specially suited 
for gauge glass service. 
This particular type is a Pyrex brand Borosilicate Glass with an extreme- 
ly low co-efficient of expansion (.0000032 between 34° and 700° Fahrenheit). 
Capable of being heated to 600° F. and plunged into ice water repeatedly, 
without damage, it is completely indifferent to 
all ordinary plant temperatures. 
Furthermore, this Pyrex brand Glass is 
extraordinarily resistant to corrosion. Under 
constant boiling in concentrated sulphuric or 
hydrochloric acid, Pyrex brand Glass dissolves 
almost imperceptibly for the first few hours and 
then reaches a point of practical stability. This 
feature alone would largely account for the 
long-life records of Pyrex Gauge Glasses. 
i The third important characteristic of Pyrex 
FA yore brand Gauge Glasses is their toughness and 
unretouched strength—rarely do they break from me- 
color photo- ; ° . ; 
graph which ile chanical causes in boiler service. 
porate If you do not now enjoy the economy of 
the gauge glass Pyrex brand Gauge Glasses, specify them the 


directly i : 
pee — next time you order from your dealer. Corning Standard Gauge Glass 


“PY REX” is a registered trade-mark and indicates manufacture by Corning Glass Works, Corning, N. Y. 


} 
GOnvINe 


(Glass Works 
f Corning, New York 








CHANGE OF ADDRESS 


To avoid missing an issue or paying for forwarding 
postage be sure to send a change of address to our 
office. Changes received by the 20th of the month 


can be made effective for following month's issue. 
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e . e 
Plastic Electric Drill 

THor %4-in. capacity Plastic Electr; 
Drill, stated to be the first major oon 
able tool development to conserve alumi- 
num, has been developed by Independent 
Pneumatic Tool Co. of Chicago. 

The new drill, its housings con- 
structed of tough Thorite plastic was 
developed to conserve aluminum and at 
the same time answer production de- 
mands, with a heavy duty electric drill, 
The Army has contracted for exclusive 
production and the drills have been put 
into use at bases all over the world. It 
is claimed that it is 14 per cent lighter in 
weight than older type tools; easier han- 
dling, cooler running, and gives greater 
protection from shock because of the 
durability of the new plastic. 


Pressed Steel Case 
Glass Thermometer 


ENTIRELY NEW THERMOMETER designed 
to incorporate every new improvement 
heretofore added to existing glass ther- 
mometers, plus many new improvements, 
is announced by the American Schaeffer 
& Budenberg Instrument Division of 
Manning, Maxwell & Moore, Inc., 
Bridgeport, Conn. It was originally de- 
signed as a means of conserving the 
critical copper used in cast bronze cases. 
It has been made so that it is possible 
to furnish back, side, and oblique angles 
without using the ball joint. Scales and 
tubes are located to produce greatest 
readability. A new method of making 
the scale has been developed to produce 
a more legible and better-looking scale 
than available before. 


—— 





The case has been reinforced for stiff- 

ness, the screw that holds the cover has 
been attached so it can never come loose 
and be lost. The black suede finish 
showed no corrosion after 100 hours in 
salt spray. Scale is black with yellow 
figures, tube is red-reading mercury. 
_ This new thermometer weighs approx- 
imately 4% less than the present standard 
glass thermometer of same size. It meets 
fully Navy specification 18-T-7. 


New Bushing Line, 
7.5 to 25 kv 


NEw LINE of Pinco dry pipe equip- 
ment bushings for use on voltages from 
7.5 kv up to and including 25 kv has 
been announced by the Porcelain Insula- 
tor Corporation of Lima, New York. 
For currents up to. 400 amp, flanges are 
of galvanized, electric-furnace, annealed 
malleable iron. For services above 400 
amp they have bronze flanges. Other 
types are furnished on special request. 

Bushings are of standard Pinco high 


‘voltage porcelain. Special attention is 


paid to the relation between porcelain 
and metal at the cemented areas and to 
the alignment of flanges and terminals. 
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COLDEN-ANDERSON 
S VALVES 








VALVES 


or Industry 








working under pressure! 


@ Capacity ... ability to hold adjusted 
pressures ... safe, positive action under 
strenuous operation—these qualities are 
inherent in all GOLDEN-ANDERSON 
Specialty Valves. In service on your 
water lines and tanks G-A Valves will 
prove their worth ... overcome your serv- 
ice troubles and increase the efficiency 
of your operations. Information on the 
full line of GOLDEN-ANDERSON Spe- 
cialty Valves is readily available ... 
write, wire or phone today! 


LAVVESERRRLALERALLLAL EER R EG OCHA 


CONNECTION — 
TO HEADER 








TRIPLE VALVE INDEPENDENT 


OF PILOT VALVE rad 
¢] 


corenc cco: | aM | fa )©=—« GOLDEN-ANDERSON TRIPLE-ACTING 


NON-RETURN VALVE 


@ In the event that a high pressure line 
breaks .. . if a tube blows in one boiler 
of a battery, the whole battery will 
explode through the ruptured point, unless 
you have the automatic life and property 
protection of the G-A Triple-Acting Non- 
Return Valve. 


Because it is triple-acting, it automatically cuts in a boiler whenever boiler pressure 
equals line-header pressure. It isolates a boiler automatically, whenever its pressure, 
from any cause, is lower than line-header pressure. It prevents steam flow from 
boiler, if there is a sudden drop of line-header pressure below the boiler pressure. 
These valves are regularly furnished in Angle, Globe and Elbow patterns; sizes 
from 242” to 12” ... also available in larger sizes as well as in the Cross pattern. 
The G-A line includes Altitude Valves, Emergency Stop Valves, Steam and Water 
Pressure Reducing Valves, Check Valves, Float Valves, etc. 


INLET 
FROMBOILER 
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125-lb valve with two out- 
board bearings and handwheel 
control, 


No. 587 


Power operated by air dia- 
phragm motor. Hand wheel for 
use in case of power failure. 


15 to 900 psi 


for air, gas, steam, liquids and 
semi-solids. Substitute metals 
are available for resistance 
against heat, abrasion and cor- 
rosion. 


il 
sill 


anny! 


Ki 
2 
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Throughout American Industry, Butterfly 
Valves have long been recognized as the 
ideal type for the control of volume and 
pressure. With the improved R-S precision 
machined—wedge type design, these valves 
are also used with equal effectiveness for the 
shut-off of any material that flows or is 
forced through a pipe. 








The beveled vane seats at an angle against 
the valve body and tends to close itself under 
a pressure drop. Four to six revolutions of 





the hand wheel completely open or close 
the valve vane—that’s double-quick action. 
Manually or power operated under pres- 
sures up to 900 pounds and from extremely 
high temperatures to sub-zero refrigeration 
conditions. R-S Butterfly Valves meet today’s 
need for non-complicated construction, sim- 
plified operation and lower over-all costs. 
Write for detailed specifications. 














VALVE DIVISION 


R-S PRODUCTS CORPORATION 


4535 Germantown Ave., Philadelphia 44, Pa. 


BUTTERFLY VALVES: 





All joints are gasketed and every bushing 
is tested under substantial pressure for 
operation under either oil or gas condi- 
tions. They are furnished in either draw 
lead or fixed type terminals as specified. 


Uni-Shell Motors 


A NEW LINE of Uni-Shell electric 
motors, built within cylindrical shells 
of steel, in which all motor types in 
any one frame size are interchangeable, 
has been developed by Robbins & 
Myers, Inc., Springfield, Ohio. The 
shell dimensions, head fit, bolt circle 
holes, shaft size and conduit box mount- 
ings for any one frame size are iden- 
tical for all motor types. 


These motors are made in the fol- 
lowing types and sizes: polyphase in- 
duction motor, 1 to 30 hp; capacitor 
start, single-phase induction motor, | to 
5 hp; standard de motor and generator, 
1 to 7% hp or % to 5 kw; and repul- 
sion induction motor, 1 to 5 hp. 


Blackmer Auxiliary 
Fire Pump 


AS THE RESULT of a demand from 
plant safety men for a hand-operated 
pump‘ of greater capacity and_ higher 
pressure than the so-called “stirrup 
pump,” Blackmer Pump Co., Grand 
Rapids, Mich, has developed an 


ae ey 
‘ i | 
es 
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Sawes TIME acd VITAL PIPING MATERIAL 


The most complicated design problems of high temperature piping systems 
are solved by apparatus perfected and used by The M. W. Kellogg Company. 


Through tests conducted on models built to scale, an exact scientific analysis of 
the end reactions is determined. Stresses are then computed from these reactions. The 
apparatus used determines the forces and moments electrically, giving faster readings and 
eliminating the variations present in mechanical weighing due to friction and sticking 
in the apparatus. Forces are weighed down to 
one-hundredth of a pound. 


When designing complicated piping systems, 
the use of this scientific method secures exact nq £ L L @) G €7 
results, saves time and often substantially reduces THE M. W. KELLOGG COMPANY 
the quantity of vital piping material required. JERSEY CITY, N. J. - 225 BROADWAY, NEW YORK 7, N.Y 


Representatives: 
. LOS ANGELES: 609 SOUTH GRAND TULSA: PHILTOWER BLDG 





“Masterflex”’ Prefabricated Piping Systems + ““Masterweld” pressure vessels for Power, Refinery and Chemical Industries. Heat Exchangers 
Pyrolytic and Catalytic Cracking Units, Hydroforming, Reforming, Dehydrogenation, Alkylation, Desulphurization, Thermal and Catalytic Polymeriza- 
tion Units * JUIK Processes for Lubricating Oil Plants ¢ Plastic Refractories. Radial Brick Chimneys. 
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CAN YOU 
CUT YOUR POWER BILL? 


Base your answer on 
on known boiler 
This is easily | 


determined 














AUTOMATIC COAL SCALES 


Their precise figures on coal consumption enable you to compile 
dependable evaporation tables for any grade of coal under test. From 
these tables it’s a simple matter to compute the cost per thousand 
pounds of steam. Comparisons of these costs show beyond doubt 
whether it’s feasible to use cheaper coal in your boilers. 


Richardson Automatic Coal Scale of 12 
tons per hour capacity, supplied complete 
with bunker gate fed from overhead 
bunker and discharging to mechanical 
stoker. 


RICHARDSON SCALE COMPANY 


Known boiler efficiency 
also tells when a. boiler 
is consuming too much 
fuel. Savings of 10% on 
coal bills are common 
where Richardson Coal 
Scales are working. 
Power engineers like 
their continuous accur- 
acy, the way they weigh 
and record without at- 
tention, and their dust- 
proof construction. 
Models can be equipped 
with elongated convey- 
ors that eliminate extra 
equipment and save 
headroom. For details, 
send for catalog 1143. 
Contains 46 pages of il- 
lustrations and technical 
data. 


CLINTON, NEW JERSEY 





adaptation of the standard barrel- 
mounted rotary hand pump for use as 
an auxiliary fire pump. It is intended 
for use if the main plant water system 
were bombed or otherwise put out of 
service and roof-fires started. Drums 
or barrels of water are set at proper 
locations on the roof. A pump is in- 
stalled on each drum, and a length of 
garden hose, with an adjustable nozzle, 
The pumps are self-priming, are made 
in capacities from 7 to 25 gpm, will 
develop adequate pressure for a 25 to 
30 ft stream. 


Precision Coil-Turn Counter 


AN IMPROVED coil-turn counter for 
laboratory or factory use in determin- 
ing with precision the number of turns 
in wound electric coils has been an- - 
nounced by the Special Products sec- 
tion of the General Electric Co., Sche- 
nectady, N. Y. This new counter is 
more compact in design than the for- 
mer model and incorporates a mag- 
netizing current control box which 
simplifies installation. The counter is 
capable of checking or determining 
the effective turns of coils from 1 to 
11,110 turns, at a rate of from 80 to 
100 coils of like specifications per hour. 

The operation of the counter is sim- 
ple. The coil to be tested is placed 
iver the test rod and connected to 
test clips. The dials on the galvanom- 
eter control panel are set to the num- 
ber of turns the coil should have, and 
the foot switch is pressed. If the 
gvalvanometer dial shows a deflection, 
the dial readings are increased or de- 
creased until the deflection is zero. 
The dial reading is then the number of 
turns. When the probable number of 
turns in a coil is not known, a trial 
reading is taken and the dial is adjust 
ed until the reading is zero on the 
galvanometer. 





The reference coils are enclosed in 
the galvanometer control case while 
the test rods are mounted on the case. 
This gives better protection to the ref- 
erence coils and more compactness. 

Use of the magnetizing current con- 
trol box with the new counter elim- 
inates additional wiring and all that is 
necessary is to plug in the connecting 
cord of the box. The magnetizing 
circuit is designed to operate from a- 
120-v direct-current supply when used 
with a resistor furnished as part of the 
control box, or from a 20-v storage 
battery when used without a resistor. 
Accuracy of the counter is one turn in 
a thousand for coils having air cores 
at least 54 in. in diameter, an outside 


Minneapolis —_— Montreal 


Pittsburgh 


Atlanta Boston 
Omaha Philadelphia 


Chicago New York — 8 in. and mary a a 
Sis up to 2% in., and up to 6 in. in height. 
Wichita Accuracy is not as high for coils out- 


@ 4339 | side these limits. 


San Francisco Toronto 
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WRITE FOR 


PES OF BOILERS 


ed, Stoker-Fired, Oii-Fired, 
sd, Bagasse-Fired, Pulverized’ ” 
etc, 


WING 
SINGLE-STAGE 
BLOWER 


TYPE EMD 


ACITY REGULATION BY 

r-IN VOLUME CONTROL 

(Wing Yoltrol-Vanes) 

| dampers are actuated 

balanced lever. This 

d manually or con- 

standard combustion 

on. It is precise in 

reduction of volume 

npanie by a reduction of 
wer over a wide range. 





OVERLOADING 
RSE-POWER 
CHARACTERISTICS 


WIN 
TWO-STAGE 
BLOWER 


TYPE COM 


SOMPACTNESS 
: <7 of Space 











Disconnect Coupling 

E. B. Wiccins Ort Toot Co., Inc, 
Los Angeles, Calif., reports that new 
applications of the Wiggins quick dis- 
connect couplings are constantly being 
made by industrial engineers and tech- 
nicians, in the handling of all fluids as 
well as compressed air and vacuum. 
Because of instantaneous release much 
time is saved, enabling men to do 
liquid-moving jobs many times faster 
than with the old style method. 








A/V 
AND PEACE-TIME PRODUCTION 


ae a . Industrial and marine couplings 
from 2 to 10 in. in size are disengaged 
by releasing a latch and throwing a 
lever. Connection is made by placing 
the two ends of the coupling together 
and raising the lever. The couplings 
are all made in accordance with Fed- 
eral Specifications and the larger sizes 
are individually tested for pressure and 
porosity. Sizes 3% to 2 in. are die cast 
from Zamak and larger sizes are ma- 
chined from brass or aluminum. 


Oil Conditioning Unit 

PRECIPITATION, filtration, acid correc- 
tion and dehydration of lubricating oil 
in use are accomplished with a new oil 
conditioning unit developed by S. F. 
Bowser & Co., Fort Wayne, Ind., and 
designated as Figure 833, to be used 
with the company’s Type A filtration 
system, or with receiving or precipita- 
tion tanks in oil circulating and filtra- 
tion systems, or it may be used inde- 
pendently for treating high demulsi- 
bility oils by means of water washing 
combined with dehydration and ex- 
tremely fine filtration. 


With this unit the oil is washed in 
clean, heated water maintained at a 
predetermined temperature, where the 
water soluble products of oxidation are 
retained by the water both due to 
their greater affinity for water than 


FE U a . E re i ‘@) M ae AN N » for oil. By constantly circulating a 
portion of the oil from the clean oil 

CATASAUQUA—PENNSYLVANIA compartment of the filter through the 
CHICAGO, 3. WASHINGTON, 5, D.C. ANE TAN a COR unit, the oil can be kept clean and 


the acid point held to a safe, low 
Marquette Bldg. Colorado Bldg. Chancery Bldg factor. e 
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HOW TO MAKE 
EQUIPMENT WORKING 
ROUND THE CLOCK 
LAST IS INDUSTRY'S 
MOST DISCUSSED 





SUBJECT. MOST 
DISCUSSED BOOK IS 
A-C’S NEW PUMP 
MAINTENANCE GUIDE! 








OW THAT PUMPS are working 

2 and 3 times as many hours 

a week as in peacetime, they need 

wartime care ... the kind set 

forth in Allis-Chalmers new 

“Handbook for Wartime Care of 
Centrifugal Pumps”! 








ough | We contain and direct the spin- 
H... ning liquid with a casing... 


aN 


5 cot a little ahead of our low closely-Gited pump parts t0 rub. 
story on the page before Its . 





















THE WEIGHT OF PrEmG CA” 
Ie REDUCER cracked oF sprung enough to al- EASILY Bylw A PumP 











wmips out = | and you'd knock st out of the war 














By building a pump on paper, 
this new handbook takes a fresh 
look at pump anatomy. Contents 
include new preventive mainte- 
nance tips, a guide to spotting 
trouble, a new war timetable for 
pump care, valuable tables. Tear 
out the coupon below and send 
in now for your free copy! 





Contains no advertising— applies to all makes — copies BRUNER 5 occu 
mailed free of charge. Use it to make present pumps last. And waukee, Wisconsin 
when you do need new pumps, look into the extra efficiency, 


Milwaukee, Wisconsin 
Gentlemen: : 
ruggedness and long life of Allis-Chalmers centrifugal pumps — 


Yea. f would like to receive free of charge « copy of vour, 
“Handbook for Wartime To a Conteite Pumps’. 





(Name) 














the famous “‘Electrifugal” . .. and all types for every purpose. 
j (Title) 
ALLIS- CHALMERS — 
4 LWA U KE E ee sia 














|) A-1582—4 | 
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WHEN YOU WRITE 
TO ADVERTISERS 


When writing advertisers for catalogs, descrip- 


tive bulletins or prices, please remember to say, 
“I saw your message in POWER PLANT 
ENGINEERING.” Thus you'll do a good turn 


for the advertiser and for this publication. . . . 











Heat Exchanger Control 


NraGarA BiLower Co., New York 17, 
N. Y., has announced a new automatic 
control feature to be used in connec- 
tion with the Niagara Aero Heat Ex- 
changer. This is accomplished by 
using either a steam coil or injector 
or an electric heating unit to heat the 
spray water. 

The result is control of liquid tem- 
peratures within prescribed limits, al- 
ternately cooling or heating as re- 
quired. The heating device is put into 
operation by thermostate control at 
the desired point, preventing the liquid 
from becoming too cold for the process 
in which it is used, or from becoming 
viscous with retarded flow and loss of 
capacity, or from congealing or freez- 
ing. This also makes it possible for 
the heat exchanger to be successfully 
installed out of doors, or to use fresh, 
out-of-door air to increase its evapora- 
tive cooling capacity and avoid damage 
from handling air containing corrosive 
substances. 


Heat exchangers with these fea- 
tures are used to control temperatures 
in industrial, chemical process and 
electrical equipment by controlling 
jacket water temperatures, also 
quenching baths in the heat treating of 
metals, cutting oils and lubricants in 
metal working, machining and wire 
drawing, controlling temperatures of 
chemical process liquids in many fields, 
and engine jacket water. It is also ap- 
plied to air and gas compressors. 


V-Belt Sheaves 


AMONG THE OUTSTANDING features of 
the new Pyott QD “Quick Detach- 
able” sheaves, manufactured by Pyott 
Foundry & Machine Co., Chicago, III, 
and used with multiple V-belt drives, 
are the ease, speed and absolute safety 
with which the sheave is attached to 
or removed from the shaft. A socket 
wrench is the only tool needed for 
either job. 

The accompanying illustration 
shows the steps involved in attaching 
sheave to shaft. First step is slipping 
the tapered, split Pyott hub onto the 
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@ Infilco Water Conditioning Equipment can prevent 
the tragedies of boiler shut-downs, interrupted produc- 
tion, lost manhours, damage to vital power plant equip- 
ment and waste of precious fuel. 

And —conditioning water against scale, corrosion, 
embrittlement, carry-over and oil—will pay for itself 
while speeding the war effort. 

You are invited to make full use of Infilco’s 49 years 
experience. Call on our engineers to help you in any 
problem of boiler or evaporator feedwater treatment, 
condensate oil removal, cooling water conditioning, or 
steam purification. 


IN FiLo © 


INCORPORATED 


325 W. 25th PLACE, CHICAGO, ILL. 
Formerly INTERNATIONAL FILTER CO. 








ACCELATOR SOFTENERS + CHEMICAL FEEDERS + PROPORTIONERS 
WATER FILTERS + CLARIFIERS + CO LING WATER CONDITIONERS 
CONDENSATE FILTERS + STEAM PURIFIERS + HOT-FLOW SOFTENERS 
LIME-SODA SOFTENERS ° ZEOLITE SOFTENERS > CATEXERS 
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shaft in line with the keyway. Then 
the headless cap screw shown is tight- 
ened down with an inserted key, clamp- 
ing the hub firmly on the shaft and 
producing a virtual press fit, even on 
undersized or oversized shafts. Next 
step is attachment of the sheave on 
the tapered hub. Actual tightening of 
the sheave on the hub is accomplished 
by inserting the pull-up bolts shown 
in the illustration and tightening them 


evenly with a socket wrench. These 
bolts protrude through the sheave and 
engage with threaded holes in the hub 
to form an immovable union. Removal 
of the Pyott QD sheave from the hub 
is equally simple. Pyott QD sheaves 
are available in standardized sizes. 


Improvements in Henszey 
Flow Indicator 


SEVERAL IMPROVEMENTS in the Henszey 
flow indicator for indicating the rate 
of flow of liquids have recently been 
announced by the Henszey Company 
of Watertown, Wisconsin. 

The most obvious of these is the 
elimination of the outside spring. This 
was used in former indicators to bring 
the pointer back to zero when the flow 








BACK THE ATTACK! 





WILSON ECT SERIES 

TUBE CLEANER CLEANS 

ALL BENT TUBES BETTER, FASTER 
AND MORE ECONOMICALLY 


Send for a Copy of our 40-page Catalog 


BUY WAR BONDS AND STAMPS! 


San Wy 


WH 
SSS 


SA 


A. GG A SES 


GZ 





THOMAS C. WILSON, Inc. 
PIPE AND TUBE CLIEANERS EXCLUSIVELY 
THE WILSON BUILDING 


21-11 44TH AVE. 


LONG ISLAND CITY, N.Y. 





of liquid stopped. The indicator is 
now designed to provide a positive ac- 
tion between the plunger and pointer 
and this has made the outside spring 
superfluous, it is stated. This positive 
action, it is claimed, eliminates any 
inaccuracy that might have resulted if 
an old spring became stretched or 
damaged. : 


Another improvement is the elim- 
ination of the plunger seal, for it is 
stated that in the new simplified mech- 
anism there is nothing that can be 
harmed by dirt in the liquid being 
measured. The plunger seal was for- 
merly used to keep any such dirt from 
coming in contact with the plunger 
arm. 
Several other working parts have 
been eliminated, it is announced, and 
some parts have been strengthened to 
insure long life and efficient operation. 


Electronic Meter 


A NEW ELECTRONIC time-interval meter 
for accurately measuring extremely 
short intervals, as low as 100 microsec- 
onds, has been announced by the Spe- 
cial Products section of General Elec- 
tric Co., Schenectady, N. Y. The 
meter is specifically designed for meas- 
uring the time interval between two 
events which can be converted into 
electrical impulses, such as the elapsed 
time between the closing of two con- 
trols, between two impulses to a pho- 
totube, and between an electrical im- 
pulse and a light impulse. 


Ai 


eet eed 


The meter consists of two units, 
an electronic panel and a phototube 
with preamplifier stage. It has eight 
ranges, selected by means of a tap 
switch so that any time interval of a 
length between 0.001 and 3 sec can be 
measured. A standard indicating in- 
strument calibrated in milliseconds 
gives a direct reading of the time in- 
terval measured. The meter operates 
from a 115-v, 60 cycle lighting circuit 
and is stabilized so that normal line- 
voltage variations do not affect its 
accuracy, which is 2 per cent of full 
scale value, or one scale division. The 
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GET IT FIXED/ 


DON’T LET CONDENSER 
TROUBLE TIE UP 


vital EQUIPMENT 


Why wait for an actual failure that might force a shutdown at a time when you can least afford 
production stoppage? By planning overhaul now, you can schedule your shutdown ~ off peak. 


Those who have had a Conseco overhaul . .. and there have been many .. . know how fast and 
thoroughly we work. Here's why: 


© Our men are Specialists — for 15 years we have been servicing 
condensers and heat exchangers for utilities and for industrial 
plants all over the country. We know the fastest practical way to 
tackle your job. 

© We have our own technique and tools — developed for the 
express purpose of servicing condensers, to give you a better, 
faster job. 

© It is a nation-wide 24 hour service — men, facilities, and often 
complete replacement materials are immediately available. 


A wire or phone call will start your job rolling to fit your schedule. 


C, ondenie avin 


AND ENGINEERING CO., INC. 


83 RIVER STREET, HOBOKEN, NEW JERSEY 


NEW JERSEY TELEPHONE—HOBOKEN 3-4425 


NEW YORK TELEPHONE—RECTOR 2-9360 AFTER 6 P.M. AND SUNDAYS—HOBOKEN 3-4428 
9—CS—1 
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FACTORY 


Cal 


REFINERY 


was 


PIPES TUBE PRODUCTS 


INCORPORATED 


JERSEY CITY, N. J. 


@ WORKS: READING, PA. 














HAINES 


MEDIUM 
PRESSURE 


Speed Outputs — Save On Upkeep 


Haines Steam Traps are 
widely used in Textile Dry- 
ers, Steam Presses, Hospital 
Equipment, Steam Kitchens, 
Air Conditioning Systems, 
etc., to provide larger out- 
puts with same fuel, and 
Save on plant upkeep. 


As pictured at right, the 
Haines operating unit con- 
sists of a spring tempered 
tube which contains a vola- 


tile fluid hermetically sealed. 
So sensitive that a tempera- 
ture change of one degree 
will operate valve. 


Every Haines Trap can be 
examined under pressure at 
any time. All parts are in- 
terchangeable. And the trap 
is ready for business the in- 
stant steam is turned into 
the line. Write for descrip- 
tive folder. 


STEAM TRAPS 


Haines Model 08 shown, 
handles pressures from 
0 to 60 Ib.; capacities 


from 500 to 8800 sq. ft. 
E.D.R. 


WILLIAM S. HAINES & CO., 12th & Buttonwood Sts., PHILADELPHIA, PA. 


Makers also of Radiator, Float and Thermostatic Traps 











meter will continue to indicate the 
time interval after measuring, with « 
drift of less than one division per 
minute. When another reading is re- 
quired, a push button immediately 
clears the dial. 

The normal input signals consis| 
of changes of light intensity falling on 
the phototube or the making of ex 
ternal electrical contacts. Light values 
as low as 1/100 1 or an intensity of 
approximately 1.4 ft-c can be used on 
the phototube and result in satisfactory 
performance. 


New Automatic 


Stop Valve 


THE NEW Grove Automatic Stop 
Valve recently announced by Grove 
Regulator Co., 65th and Green St., 
Oakland 8, Calif., is designed for use 
on air or gas pressure lines, where 
there is any possible danger of frac- 
tures or leakage resulting in pressure 
loss or damage. It automatically shuts 
off the flow when the pressure falls 
to a preset point. It must then be 
manually reset before the flow is per- 
initted to be resumed. 


A few of the many applications on 
which this valve is employed include: 
Lines carrying gas at high pressures, 
where a large volume of escaping gas 
might create a fire or explosion hazard 
in addition to losing required system 
pressure; gas lines carrying fuel to 
boilers, ovens, furnaces, etc., where ex 
plosions could result from momentary 
interruption of delivery, followed by 
the uncontrolled return of fluid supply. 

It can be operated on rate of flow 
(differential pressure or on direct static 
line pressure. In its extremely wide 
rangeability, a 300 lb valve may be set 
to operate at any pressure from 5 to 
300 Ib. The stop point is established 
by merely presetting the desired shut 
off pressure in the dome. 


Load-Center Unit 
Substation 


LoAD-CENTER unit substations for semi- 
hazardous locations in oil refineries, 
chemical plants, and other plants hav- 
ing similar conditions, has been an- 
nounced by the General Electric Co., 
Schenectady, N. Y. Available in 
standard ratings from 100 to 1000 kva 
at 480 v and 100 to 500 kva at 208/120Y 
or 240 v, these unit substations can be 
used indoors or outdoors for power 
and lighting service of 600 v and be- 
low. Primary voltages from 2.4 to 15 
kv can be handled. 

The new line incorporates a liquid- 
filled primary disconnecting switch, 
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| |Stormace Tanx 


Above is shown the arrangement 
of Cochrane Hot Process Softener 
for high pressure, high tempera- 
ture system. 


COCHRANE HOT PROCESS SOFTENER OPERATING AT 
HIGH PRESSURE AND HIGH TEMPERATURE IMPROVES 
PERFORMANCE AND SAVES ON CHEMICALS 


HE effectiveness of the hot 

process softener at high pres- 
sures and high temperatures is 
demonstrated in a recent Cochrane 
installation. 


Whereas most hot process soft- 
_ eners operate at low pressures and 

seldom over 15 to 20 lb. gage, this 
softener is operating at 50 Ib. 
gage, with an operating tempera- 
ture of 298° F. 


The chemicals used are lime and 
soda ash and phosphoric acid. 


The installation has a softening 
capacity of 28,000 gph of raw 
water and a capacity to heat and 
deaerate condensate at a rate of 
16,000 g ph. 

Softening is carried out in 2 stages. 
In the first stage the water is 
treated with lime and soda ash. 
Then it is decanted to a second 
compartment where it is deaer- 
ated and then treated with phos- 
phoric acid to reduce the hardness 
and alkalinity remaining after the 
lime-soda ash process. 


AVAILABLE FOR REFERENCE 


COCHRANE REPRINT NO. 25 


| 
COCHRANE||| 


“OPERATION OF HOT 
PROCESS SOFTENER 
AT 50 LB. GAGE” 


By Joos and Kemmer 


Areprint of this story 
describing in detail 
theaboveinstallation. 
If interested, this re- 
print should be of con- 
siderable help in solv- 
ing your own water 
conditioning prob- 
lems. Write for acopy 

Use the coupon —> 


COCHRANE PUBLICATION NO. 4021 


COCHRANE CARBITE 
petelel Sia (CARBONACEOUS 
Me ZEOLITE) SOFTENERS 


A 16 page publication 
describingin consider- 
able detail the Coch- 
rane Carbonaceous 
Zeolite Softening 
Equipment, with 
typical analyses, dia- 
grams and photos of 
installations. A copy 
will be mailed on 
request. —_ 


SOFTENERS 


The final effluent is filtered, com- 
bined with the condensate and 
used as boiler feed without 
further treatment. 


This has resulted in a high degree 
of hardness reduction and in 
economy of chemicals. Further 
details of this installation are 
incorporated in Cochrane Re- 
print No. 25. Write for a copy. 


COCHRANE CORPORATION 
3123 N. 17th St., Philadelphia 32, Pa. 





' 
Cochrane Corporation - 
3123 N. 17th Street 

Philadelphia 32, Pa. 

Check Please send me a copy of 
[] Cochrane Reprint No. 25 

[] Cochrane Publication No. 4021 


Veteeieriheiereeteteteletetedetetetetetetetete tt ttt 








COCHRANE 
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“NO ABSENTEEISM 
for this couple” 


Plants that trapped their unit heaters 
with Anderson Super-Silvertop Steam 
Traps find that today there is no absen- 
teeism for their heaters or their traps 
—both are on the job every day. Super- 
Silvertop keeps the unit heater bone dry 
and free of air, assuring a maximum heat 
output. Unit heaters delivering 100% 
are saving on fuel, which in these times is highly impor- 
tant. Many tests have proved that heat output of unit 
heaters can be increased 25% by replacing inefficient 
traps with Super-Silvertop. Write today for a copy of 
the book entitled, “How To Choose a Steam Trap,” 
giving complete information on trapping unit heaters 
with Anderson Super-Silvertops. 


THE V. D. ANDERSON COMPANY 
1939 WEST 96th STREET + CLEVELAND, OHIO 














Get Old Valves Back On Their Feet Agai 


—at less than half of the new valve cost 


FOR VICTORY’S SAKE reclaim all your Iron, Steel 
or Brass valves. Every old valve put back in service 
means that another new one is availabis for vital war 
industry—to keep production lines flowing. 

Send us those leaky old gate and globe valves you 
had planned to discard. Our experienced “Valve 
Doctors” will repair worn seats, discs and other 
parts, Our charges never exceed 50% of the original 
valve price; and they usually run around 35%. We 
pay shipping costs both ways on valves that can’t 
be fixed. 


For Victory, Salvage Old Valves—Send Them To 
THE COMBUSTION EQUIPMENT & INSULATION CO. 
Factory at Greenlawn and Erie R. R. Tracks, Lima, Ohio 


—_ 












Si 














standard Pyranol or oil-filled trans- 
former section, and a _ low-voltage 
section with a 600-v, easily removable 
air circuit breaker. The units are com- 
pletely metal-enclosed, co-ordinated, 
factory-built substations. All arcing 
parts are either liquid immersed or in 
enclosures of Class I, Group D, con- 
struction. 

Four 2% per cent taps (two above 


and two below normal-rated high volt- ° 


age, and for rated kva) are provided 
in the high-voltage winding of the 
transformer. An externally operated, 
manual tap changer is furnished for 
operation only when the transformer is 
de-energized. 





Mounted integral with the trans- 
former section is the incoming switch 
which is equipped for breaking trans- 
former magnetizing current. A_ key- 
type interlock works in conjunction 
with a similar lock on the low-voltage 
breaker to prevent the switch from 
being operated when load is on the 
transformer. 

The low-voltage section is fur- 
nished with either a manually or an 
electrically operated main secondary 
air circuit breaker with time-overcur- 
rent protection and _ instantaneous 
short-circuit trip. The circuit breaker 
is mounted in a metal enclosure. r: 


Pumps With 


Anti-Friction Bearings 

To ITs LINE of standard units, Black- 
mer Pump Co., Grand Rapids, Mich., 
has added a new series of rotary 
pumps with anti-friction bearings. Ca- 
pacities range from 10 to 750 gpm, at 
pressures up to 150 psi. These new 
units are really a by-product of devel- 
opment work which has been carried 
on by Blackmer Engineers, over the 
past two years, for the Navy and Mari- 
time Commission. 











The anti-friction bearing design has 
the advantage of reducing power re- 
quirements and permitting higher oper- 
ating pressures. As the bearings are 
in contact with the liquid being 
pumped, these new units are recom- 
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Delivery 
pressure 


May 21, 1943—6 AM-11 AM May 25, 1943—Noon to 5 PM 





“REQUIRED WORKING PRESSURE” 


ROUND-THE-CLOCK 
DAY IN...DAY OUT 
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No... these charts are not doctored, they are shown exactly as recorded after 
the Foster Type 37-G2 Pressure Reducing Regulator was installed. In fact — 
16 years after. For 24 hours a day, every day during this time, it has delivered 
steara as required for intermittent processing at the working pressure recom- 
mended for the equipment . . . accurately and without maintenance other than 
periodic routine grinding of pilot valve “whether it needed it or not.” 


Sorry, we can't give you the whole story, because we don't know the beginning — 
we have no charfs to show the irregularity of delivery before the Foster Valve 
was installed. But we do know that the foreman in charge of processing was 
always complaining, “How the *?!!? can you expect me to keep quality up and 
costs down with pressure wandering all over the lot?"" — or words to that effect. 


Besides, we don't yet know the ending. As far as we can see, there is no reason 
why this valve should not go on giving accurate, trouble-free regulation for 
many more years. 


Our engineering recommendation was followed as to size and type for this 
service, and the valve was properly installed. And, incidentally, selection of 
proper size and type, and planned installation are of paramount- importance 
in assuring satisfactory valve performance. Foster Valves consistently deliver 
and hold the pressure you require ... and our engineers will be glad to see that 
you get the right valve for your specific needs, and to make recommendations 
for its installation. Consult us without obligation. 





Typical installa- 
tion of a Fos- 
ter Type 37-G2 
Pressure Regu- 
lator. Catalog 
70 shows many 
other installa- 
tion suggestions 
and illustrations, 
including prop- 
er control con- 
mections and 
by-pass ar- 
rangements, 


Complete, illustrated handbook 
on Foster Type 37-G2 and other 
Reducing Valves, Temperature 
Regulators, Pump Governors 
and Sirens—with eight pages of 
useful engineering data—will be 
sent if the request is made on 
company letterhead. Simply ask 
for Catalog 70. 


FOSTER ENGINEERING 


PRESSURE REGULATORS...RELIEF AND BACK PRESSURE VALVES... AUTOMATIC STOP AND 

CHECK VALVES...ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... COhKn” A hi 

PUMP GOVERNORS...TEMPERATURE REGULATORS...LIQUID LEVEL CONTROLLERS...FLOAT 

AND LEVER BALANCED VALVES...NON-RETURN AND TRIPLE DUTY VALVES...VACUUM 

REGULATORS OR BREAKERS...SIGHT FLOW BOXES...STRAINERS...SAFETY VALVES...SIRENS 111 MONROE STREET NEWARK, N. J. 
9-FE-1 
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Foster Type 37-G2 auxiliary or pilot 
operated valves for steam are built 
with a variety of spring ranges and 
of alloys suitable for the pressure 
and temperature—initial pressures 
up to 1500 pounds—delivery pres- 
sures up to 1200 pounds—total tem- 
peratures up to 900° F. 














fiers is fully guaranteed. 


301 INDIANAPOLIS AVE. 
ee n 
RESIDENT ENGINEERS IN PRINCIPAL CITIES 


@ More than 20 years of research and manufacturing experi- 

ence are built into a Honan-Crane “Continuous” Oil Purifier. 
Check up with the Operators and Engineers who really 

“know” and you will find that the Honan-Crane “Continu- 

ous” Oil Purifier has an extremely high rating for Oil Puri- 

fication Efficiency. Honan-Crane Oil Purifiers are: 

1. Direct Connected—Oil is purified while in service. 

2. Continuous in Operation—Contamination is removed 
as fast as it is liberated by the operating equipment. 

3. Removes All Types of Contamination—Acids, lac- 
quers, sludge as well as abrasives and solid particles. 

The performance of Honan-Crane “Continuous” Oil Puri- 


Write for Bulletins on both Diesel Lube and Fuel Oils. 





















Manufactured by 





Distributors everywhere 


Cuts your gasket 


costs in half 
The most remark- 
able tool ever in- 
vented 
Write for booklet 


THE ALLPAX GASKET.CUTTER 
THE ALLPAX COMPANY,’ INC. 


Mamaroneck, N. Y. 











mended only for handling viscous, or 
non-viscous liquids having lubricating 
properties, such as oils, molasses, 
syrups, etc. 


Electrode Holder 


AN AIR COOLED ELECTRODE HOLDER for 
use on heavy metallic arc welding jobs 
around power plants is announced by 
Jackson Products, Detroit, Mich. Where 
rods as heavy as % inch are used, the 
intense heat frequently causes discom- 
fort to the welder, thus reducing his 
efficiency. This insulated heavy duty 
holder is cooled by air at from three to 
four pounds pressure, traveling the entire 
length of the lower tong. It is introduced 
by connecting the air inlet tube to the 
plant air line. 


The holder is made of special high 
conductivity copper alloy, with deep- 
slotted jaws that grip rod tightly and 
hold it at correct angle. A dependable 
solder cable connection is provided. 


OBITUARIES 


J. W. Upp 


Joun Winters Upp, 75, former man- 
ager of the General Electric Company’s 
Switchgear Division, died at Ardmore, 
Pa., on August 4 of a heart attack. 

Born in Sandusky, Ohio, in 1868, Mr. 
Upp was graduated in 1889 from Cornell 
University where he studied electrical 
engineering. He joined General Electric 
in 1901 as a draftsman and soon became 
head of the Drafting Department. In 
1907 he was appointed manager of the 
Switchgear Division, with headquarters 
in Schenectady. His control extended 
over switchgear manufacturing divisisons 
at Schenectady, Baltimore and Philadel- 
phia. Later, he went from Schenectady 
to Philadelphia, where he centralized the 
Switchgear Division in a plant in Phil- 
adelphia, the planning and equipment of 
which he supervised. His connections 
with the Switchgear Division continued 
until his retirement in 1933. 

Mr. Upp was largely responsible for 
the introduction and use of metal-en- 
closed switchgear in this country, at first 
in the form of removable enclosed truck 
panels and later as metalclad switchgear. 


Under his direction were developed 
and built many of the first large capacity 
oil circuit breakers, and his ideas influ- 
enced switchgear developments for over 
a quarter of a century. He had made 
a thorough study of design and manufac- 
turing methods at home and abroad, and 
was actively concerned with standardiza- 
tion of electrical equipment. 

Until his retirement Mr. Upp was a 
member of the National Association of 
Manufacturers and the American Insti- 
tute of Electrical Engineers. In Phila- 
delphia he was a member of the Union 
League and the Merion Golf Club. 


George H. Gibson 


GeorGe Hersert Gipson, known 
widely in the engineering field as an in- 
ventor and writer, died on July 28 at his 
home in Montclair, N. J., following a 
heart attack. 

Mr. Gibson was born in Wayne 
County, Mich., in 1876,-graduated from 
the University of Michigan in 1899 and 
was employed by Westinghouse Electric 
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WERES OWE ROD PACKING 
THAT WONT WEAR OUT 


J-M KEARSARGE LASTS LONGER... 
CUTS RE-PACKING COSTS 


For continued efficient serviceagainst high-pressure 
steam, you can’t beat this rugged rod and plunger 
packing. 

Its unique folded construction provides natural 
resiliency and forms a reservoir for the preserving 
lubricant, keeping the packing pliable in service. 

Additional resiliency is provided by a rubber 


expansion back in the center block. And resistance 
to wear is assured by a double wrapping of as- 
bestos cloth. 

You can use Kearsarge Rod Packing, together 
with other packings and gaskets in the complete 
Johns-Manville line, to minimize equipment shut- 
downs . .. save much of the expense and loss of 
production caused by too-frequent re-packing. 

For details, ask for the J-M Packing Catalog, 
Johns-Manville, 22 East 40th Street, New York 16, 
New York. 


te Citi | Ca Xe 4 Nese mey 144 1c 


_ THERE’S A DISTRIBUTOR NEAR YOU 
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en speed counts, 
you can count on 


ROTO 


TUBE CLEANERS 
| to finish the job faster. 
One-man operation 
saves labor, too 


The ROTO Company 


145 Sussex Ave. Newark |, N. J. 











OFFICIAL WAR MESSAGE NO. 4 


Hundred Horsepower Hands! 


All women have them today! They are no longer “the weaker sex” 
when a flick of the finger controls a street-car, delivery truck, eleva- 
tor, tractor, packaging machine . . . all the countless automatic 
miracles that sustain our civilian life. 

In many areas, women are urgently needed to fill men’s shoes in 
necessary civilian jobs. Jobs of every kind ... in stores, offices, 
restaurants, utilities, laundries, community services. 

Check your local Help Wanted ads for specific needs in your area. 
Then get advice from the local United States Employment Service. 











& Mfg. Co. With this company, he be- 
gan specializing in editorial writing and 
publicity work. Subsequently he he- 
came associated with B. F. Sturtevant 
Co., International Steam Pump Co., and 
in recent years was a partner in the 
George H. Gibson Co. Among his in- 
ventions are listed: Hispeed fan, BSCO 
primary battery, “Cochrane” chemical 
proportioner, “Cochrane” V-notch meter, 
“Cochrane” non-silite filter, “Cochrane” 
deaerator, Leeds & Northrup and _ sub- 
licensed combustion controls. He _ has 
been consulting engineer for Cochrane 
Corp., advertising director for De Laval 
Steam Turbine Co., and has written 
many technical articles for the press and 
presentation before engineering societies. 
One of his widely used books is entitled 
“Finding and Stopping Waste in Modern 
Boiler Roms.” 


MANUFACTURERS’ 
PERSONALS 


E. W. Scarritt has been appointed 
sales manager of Elgin Softener Co., 
Elgin, Ill. Mr. Scarritt is a recog- 
nized chemical engineering authority 
and has advanced many notable con- 
tributions to the science of water 
treatment and purification. He has 
been with the corporation since 1927, 

Harold D. Kelsey has been ap- 
pointed assistant to the manager in 
charge of engineering of the Fort 
Wayne Works of the General Elec- 
tric Co. to succeed the late R. H. Chad- 
wick, according to an announcement 
by M. E. Lord, works manager. Mr. 
Kelsey has been with General Electric 
since 1920 serving in various capacities 
and in 1941 became engineer in charge 
of the engineering department of the 
Fort Wayne Works, holding that posi- 
tion until his present appointment. 

Rogers Diesel and Aircraft Corp. 
has announced the appointment of Carl 
Hofmeister as general manager of the 
Hill Diesel Engine Co., Lansing, 
Mich., division of the organization. 
Mr. Hofmeister, recently controller of 
the Cummins Engine Co. and em- 
ployed by that organization for the 
past eleven years, has also been as- 
sociated with the Curtiss Wright Co. 
at St. Louis and the Allison Engine 
Co., Prest-O-Lite and Stutz Company 
in Indianapolis. 

Kenneth F. Cramer has been ap- 
pointed district manager of the New 
York office of The Baldwin Locomo- 
tive Works, as announced by Ralph 
Kelly, president of the company. Mr. 
Cramer succeeds Joseph F. Hoerner, 
who has been assigned to special du- 
ties in Washington, D. C. Mr. Cramer 
has been with the company since Oc- 
tober 1940, starting as Kansas City 
district manager for the Diesel divi- 
sion. Later he was transferred to the 
Chicago office, specializing in Diesel 
locomotive work. Since the war start- 
ed, Mr. Cramer has been dividing his 
time between the Baldwin offices in 
Kansas City, Chicago and Washing- 
ton, in connection with negotiations 
with various branches of the Federal 
government and the Armed Forces. 

R. L. Clark has recently been ap- 
pointed manager of the Steam Spe- 
cialties Department of The Strong, 
Carlisle & Hammond Company, suc- 
ceeding R. L. Keech, who is now de- 
voting all his time to the manufactur- 
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. +. our experience and laboratory facilities 


Is your water conditioning equipment de- 
livering the quality of water you must 
have? 


Is its capacity sufficient for your require- 
ments? 


Are you satisfied with its operating cost 
.. its efficiency? 


If you are confronted with any such problems, 
or if you are planning the installation of additional 
equipment for any phase of water conditioning, 
we shall be glad to give you the benefit of our 





more than thirty years of experience without 
obligation. 

We have prepared an exceptionally complete 
and comprehensive questionnaire which will en- 
able you to give us full information about your 
present equipment and your requirements. This 
information, together with a sample of the water 
to be treated, will enable us to analyze your prob- 
lem and submit unbiased recommendations. 

Write today for a copy of this special question- 
naire. There’s no cost or obligation. 

GRAVER TANK & MFG. CO., INC, 


4809-85 Tod Ave., East Chicago, Ind. 
NEW YORK CATASAUQUA, PA. CHICAGO TULSA 
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MURRAY TURBINES 


give war industries adequate 
and dependable power facilities 


E ACH MURRAY Turbine shipped from this organization is con- 
signed to a war plant. That is our production schedule for the 
duration. Our entire facilities are devoted to meeting high priority 


needs. 


Even though you may not have a rating that entitles you to pur- 
chase a MURRAY Turbine now, it will pay you to investigate. 
Find out the advantages MURRAY design and construction offer. 
When the time comes that restrictions in deliveries are lifted, you 
will have an answer all ready for your turbine needs. 


The same applies for MURRAY Boilers and Engines. Write today 


for descriptive bulletins. 


IRON WORKS COMPANY 


INCORPORATED 1870 


Ue SS cm mem | 


IOWA 








CLASSIFIED ADVERTISING 


HELP WANTED 











POSITION WANTED 


Mechanical Engineer, aged 33, industrial 
and power experience. Started new High 
Pressure Powdered Coal utility as oper- 
ator and control man. Desires plant en- 
gineer position in medium sized plant in 
Midwest. Am now employed. Address 
30x 1426, Power Plant Engineering, 53 
W. Jackson Blvd., Chicago 4, III. 





BUY MORE 
WAR BONDS NOW 








POWER PLANT 
CHEMIST WANTED 


Utility in midwest has attractive 
opening for power plant chemist. 
Salary from $2400 to $3000. Ap- 
plicant should have some experi- 
ence in coal and water analysis, and 
should furnish references and draft 
classification. Address Box 1427, 
Power Plant Engineering, 53 W. 
Jackson Blvd., Chicago 4, IIl. 











ing division. Mr. Clark has been with 
the company for nearly twenty-five 
years. The company also announces 
that L. H. Boleky, 634 Wabash Bldg., 
Pittsburgh, Pa., will represent Strong 
Steam Specialties in Eastern Pennsy]l- 
vania and West Virginia, replacing 
Fred Fernald, who recently passed 
away. 

Francis O. Clukies has joined the 
sales staff of Robins Conveyors Inc., 
Passaic, N. J., and will specialize in 
products of the Mead-Morrison Divi- 
sion. He was with the Mead-Mor- 
rison Mfg. Co. for some 30 years be- 
fore Robins bought out the materials 
handling end of that company. He 
will work out of the New York office 
of Robins. 

Richard W. Murray has been ap- 
pointed brush engineering representa- 
tive for the Connecticut and Rhode 
Island territory by The Osborn Man- 
ufacturing Co. of Cleveland, Ohio. Mr. 
Murray will be located at 153 S. Main 
St., Wallingford, Conn. 

John Easton has been appointed 
Director of the development and 
standardization activities of Whiting 
Corp., according to a recent announce- 
ment by Howard D. Grant, president 
of the corporation. Mr. Easton suc- 
ceeds A. J. Brown, who has_ been 
appointed manager of the Pacific Coast 
Branch, 

Ralph J. Cordiner has recently been 
appointed assistant to the President of 
the General Electric Co. and will have 
offices in New York City. Mr. Cor- 
diner, who resigned in June as vice 
chairman of the War Production 
Board, was formerly president of 
Schick, Inc., of Stamford, Conn., prior 
to which he was manager of the 
appliance and merchandise department 
of the General Electric Company. 


MANUFACTURERS’ 
NEWS 


American K. A. T. Corp. announces 
that Eimer and Amend of 633 Green- 
wich St., New York City, and Fisher 
Scientific Co. of 717 Forbes St., Pitts- 
burgh, and of Montreal, have taken 
over the distribution of K. A. T. for 
use in laboratory water stills. 

Worthington Pump and Machinery 
Corp. of Harrison, New Jersey, has 
acquired Ransome Machinery Co., of 
Dunellen, New Jersey, as a wholly- 
owned subsidiary of Worthington. 
Ransome, designers and builders of 
machinery since 1850, manufacture 
concrete mixers and road _ paving 
equipment that will augment the pres- 
ent Worthington line of portable com- 
pressors and contractors’ air tools. 
Ransome welding positioners and turn- 
ing rolls will also constitute a logical 
addition to the varied Worthington 
lines of general industrial and power 
equipment. 

Through the addition of about a 
tablespoon of Vinsol, a pine wood 
resin, to each sack of cement, high- 
ways in at least 15 states, and con- 
crete runways on airplane landing 
fields, have been made resistant to 
severe winter conditions. 

To eliminate surface scale caused 
by freezing, thawing, and applications 
of salt for ice removal, chemists of 
Hercules Powder Co. have worked for 
five years in cooperation with various 


September, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 














IN PLANTS OF ALL TYPES 


TODD BURNERS 
ARE WORKING FOR VICTORY 


Wherever trouble-free, dependable 
combustion of liquid and gaseous 
fuels is a necessity ...in war plants, 
in countless merchant and fighting 
ships ... Todd Burners are deliver- 
ing unsurpassed performance in the 
production of heat and power. 





War Bonds and Stamps 


No. 5 in a series of tributes to America’s War Industries 


With desperate fury they dive in... trying to break through to 
bomb their target. But these Nazi bombers get just so far, then— 
WHAM! ... they crash into a curtain of hot, tearing steel. For 
down there on the ground is a ring of American anti-aircraft guns 
. .. each one hurling more than a hundred two-pound shells two 
miles into the sky—every minute! 


The performance of our -high calibre, rapid-fire anti-aircraft guns 
is amazing. But even more remarkable is the production achieve- 
ment that has made these guns possible. 


To produce such intricate mechanisms on a mass scale was a stern 
challenge to American industry. Just how well this challenge has 
been met is, of course, a military secret. But on every fighting front, 
the mounting number of dead Nazi and Jap airmen is mute testi- 
mony to the job that has been done. . . a job that reflects the ability 
of America’s industrial might to produce whatever is necessary 
for victory, be it planes, tanks, ships, shells or guns. 


TODD SHIPYARDS CORPORATION 
TODD COMBUSTION DIVISION 


601 West 26th Street, New York City 


NEW YORK MOBILE NEW ORLEANS GALVESTON 
SEATTLE BUENOS AIRES LONDON 


TODD BURNERS * * ON THE FIRING LINE OF AMERICA’S WAR PRODUCTION FRONT 
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GREATER fuel economy= 


less trouble from scale and oxygen with 


Swartwout 
FEED WATER HEATERS 


eCorrect preparation of 
water is equally important 
in low or high pressure sys- 
tems. A Swartwout Heater 
installation, tailored to 
your needs, gives you trou- 
ble-free results that mean 
time and money saved—in 
freedom from expensive 
maintenanceand lower fuel 
expense. Swartwout’s long 
experience in this field as- 
sures you sound, safe con- 
struction, ample capacity 
and guaranteed results. 
Write for Bulletin S-18-D to 


THE SWARTWOUT CO. 
18511 Euclid Ave., Cleveland, Ohio 


Swartwout 


Power Plant 
Equipment 





























Power Engineers 

Can Be Absolutely Sure 
of Dependable Efficiency 
and Economical Durabil- 
ity by Specifying 


se 4F =NICHOLSON 
PISTON-OPERATED TRAPS 


for Super Pressures and Super Heat 


A positive, instantaneous, high pressure trap which occu- 
Write for pies smaller space yet has greater capacity than any 
others available. The discharge valve is non-wire-draw- 
Catalog No. 941 ing type, being entirely open or closed at all times— 
orifices of ery Angier range from im r 4” ig all gon 
sures up to 650 lbs., as compared wit ”" to %” used on 
See our Catalog the average trap. All valves, seats and working parts 
in Sweet's are of stainless steel for long trouble-free operation . . 
pond Super-Pressures and Super-Heat in the Super-Power 
ant. 


W. H. NICHOLSON & CO., 160 OREGON ST., WILKES-BARRE, PA. 


CON ROL Vv VES ¥ LOATS v MANDRELS v STEAM AND AIR SEPARATORS 




















state highway departments, federal 
agencies, and the Portland Cement As- 
sociation. 

Fractional amounts, ranging from 
2% to 4% parts in 10,000 (0.025 to 
0.045 per cent) of the resin are added 
by cement manufacturers to the clinker 


.during grinding. The resin is extracted 


from southern pine wood. 

United States Steel Corp. an- 
nounces the completion of arrange- 
ments with Defense Plant Corp., an 
R. F. C. subsidiary, for the operation 
during the war of the new Govern 
ment-owned steel mill in Utah, sub 
stantial completion of which is now 
scheduled for the end of this year. 
Under the terms of the agreement, 
these facilities will be operated for the 
account of Defense Plant Corp. by 
Geneva Steel Co., a newly organized 
U. S. Steel subsidiary. 

When completed, this will be by 
far the largest integrated steel mill 
west of the Mississippi, a plant of the 
most modern design, whose cost will 
approximate $180,000,000. The site of 
the main plant at Geneva, Utah, known 
as Geneva Works, embraces more than 
1,600 acres. 


Army-Navy “E” Awards 

The Bristol Company, 

Waterbury, Conn. 
Great Western Division of The Dow 
Chemical Co., 

Pittsburg, Calif. Plant. 
Taylor Instrument Companies, 

Rochester, N. Y. 
Westinghouse Electric & Mfg. Co., 

Mansfield, Ohio, Works, 

Meter Division. 

Maritime Commission “M” Award 
Air Preheater Corp., 

Wellsville, N. Y. 
American Chain & Cable Co., 

Reading Plant. 
Cooper-Bessemer Corp.* 

Grove City, Pa., Plant, 

Mount Vernon, Ohio, Plant. 
The Wm. Powell Co. 

Cincinnati, Ohio 


*Added star for sustained high achieve- 
ment in production of war equipment. 


NEWS FROM 
THE FIELD 


Fuel-Testing Program 


MADE PpossIBLE through a Congres- 
sional appropriation of $375,000, testing 
millions of tons of coal for the Army, 
seeking substitute fuels to replace those 
in which shortages exist, promoting the 
production of high-quality ‘coke to feed 
the wartime blast furnaces, advising on 
storage and combustion problems, and 
producing gaseline and oil from coal 
are in the U. S. Bureau of Mines’ ex- 
panded fuel-testing program for the 
1944 fiscal year, according to an an- 
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FISHER GOVERNOR COMPANY 


1016 Fisher Bidg. MARSHALLTOWN, IOWA 
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$-I-o-w ’Em Down With COMBINATION NON-TILT VALVES 


Se 


If your plant operates two or more 
reciprocating pumps—Boiler Feed, 


Vacuum, Condenser, General Service—the chances are that 
you can save up to 15% in steam and cut maintenance cost 
at the same time by using COMBINATION Pump Valves. 
They lift straight, close quickly, prevent racing and ham- 
mering, eliminate many pump repair bills. Ask for descrip- 


tive bulletin. 


They Match the Fine Performance of Combination Silent Check Valves. 


COMBINATION PUMP VALVE CO. 


846 WIOTA STREET, PHILADELPHIA 4, PA. 





To Aid War Production— 


A 1% MILE NESTED SPIRAL COIL 


Typical of the way in which Rempe 
engineering and production facilities 
are contributing to the war effort is this 
giant multiple spiral coil recently deliv- 
ered to a machinery fabrication pla~t. 


Built of Grade A-106 seamless steel 
tubing, with seven separate circuits, this 


large heating coil contains more than 
13% miles of pipe and weighs 22,000 Ib. 


Rempe Coils and Bends are made from 
any material to customers’ specifications 
—are widely favored by engineers for 
Heat Exchangers, Feed Water Heaters, 
Coils for Refrigeration Machines, Chem- 
ical Processes, etc. Write for estimates. 


Sooverer CO. 


342 No. Sacramento Blivd., Chicago 





nouncement from the Department of the 
Interior. 

Under “scientific investigations” the 
Bureau will continue to test coal and 
coke for the new blast furnaces of the 
Defense Plant Corp., produce motor fuel 
and oil from coal by hydrogenation, 
study the substitution of colloidal, or 
coal-oil mixtures, for fuel oil, seek to 
prevent slag erosion of boiler tubes in 
electric power plants, and review the 
storage and combustion problems of war 
plants. 

The service functions include tech- 
nical advice to other Federal agencies 
on the installation, replacement, and oper- 
ation of fuel-burning equipment, the 
sampling and inspection of fuel pur- 
chased for. the Government, and_ the 
analysis of coal samples. Already han- 
dling all coal purchases for the Army, 
some 10,000,000 tons a year, the Bureau 
this year also will test water used in 
Army boilers, which accounts for the 
increase in the appropriation. 

In sampling and inspecting fuel to 
guide the Government in its selection, 
purchase, and use, the analyses upon 
which the Government purchases are 
based are published and thus made avail- 
able to all coal users. This information 
is of particular value when wartime 
shortages require the consumer to change 
to other sources and types of coal. Con- 
versions from oil to coal-burning equip- 
ment have fostered many new problems, 
including the necessity for testing new 
apparatus to determine whether it meets 
performance specifications, it was shown. 

A Bureau of Mines project holding 
perhaps the greatest current interest is 
the hydrogenation of coal and water 
gas to produce liquid motor fuel and 
fuel oil. The demands of the war and 
the lack of adequate transportation facili- 
ties, causing critical shortages of petro- 
leum products in certain sections of the 
United States, have focused public atten- 
tion on the diminishing discoveries of 
new oil fields. 

Coal reserves of the nation are vir- 
tually unlimited, and the objective of the 
Bureau’s work is to determine which 
coals and which methods are the best 
suited for producing liquid fuels. One 
small laboratory-scale pilot plant for the 
direct hydrogenation of coal by the Ber- 
gius method is in operation, and _ the 
Bureau is ready to install and operate 
an industrial-scale pilot plant if funds 
are provided. Another small laboratory- 
scale plant which will synthesize oil by 
combining carbon monoxide and hydro- 
gen by the Fischer-Tropsch process is 
under construction at the Bureau’s Pitts- 
burgh Experiment Station. Research in 
this plant will provide the technical in- 
formation needed for designing and con- 
structing an industrial-scale pilot plant 
which will furnish the blueprint for 
commercial plants. 


Stoker Sales 


Tue U. S. Bureau of the Census re- 
cently released statistics showing that 
factory sales of Class “A” stokers, rang- 
ing in size from 61 to 1201 1b of coal 
per hour, more than doubled in the first 
six months of this year compared with 
the same period in 1942. In the first 
six months Class “A” sales _ totaled 
11,251 units with 5401 in 1942 and 4573 
in 1941. 

Most of the Class “A” installations 
this year have converted oil burning 
plants to coal, principally in the Eastern 
states where the fuel oil supply has been 
far below demand. 

Class 5 (over 1200 Ib coal per bour) 
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RATING INCREASED BEYOND PRESENT LIMITS 


A NEW GAS BURNER PRINCIPLE — PERMITS GREATER 
HEAT RELEASE PER CUBIC FOOT OF FURNACE VOLUME 


Coppus-Dennis FANMIX Gas 
Burner utilizes the Dennis principle of 
combining gas with air in a perfect 
ratio. “Pinwheel Action” produces 
complete combustion without impinge- 
ment — truly “radiant heat’. A con- 
stant temperature exists throughout 
the furnace; no drifting hot-spots. 

One simple change in your equip- 


ment — installation of FANMIX — 
will give you the extra thru-put you 
are undoubtedly looking for. 

And here’s real efficiency. With 
Coppus-Dennis FANMIX Burner, 
typical flue gas analysis shows over 
11% CO,:, a fraction of 1% of O2, no 
trace of CO., when burning 1000 
B.T.U. natural gas. 


“PINWHEEL ACTION” FOR PERFECT MIXTURE 


The energy in gas under pressure 
does the work. Gas escaping from 
radially-spaced orifices in driving arms, 
rotates the fan; this in turn causes in- 


take of air at right angles to the path 
of the gas. Gas and air are thus me- 
chanically mixed in correct proportions 
for complete combustion. 


GREATER HEAT RELEASE PLUS! 


Bulletin 410-3 describes other FAN- 
MIX advantages: — smaller combus- 
tion space, less stack, no forced draft 
equipment needed, no cracking of wet 


gas, because driver arms stay below 
“cracking” temperature. A Coppus 
“Blue Ribbon” product — precision- 
engineered, precision-built. 


COPPUS ENGINEERING CORPORATION 


339 Park Avenue, Worcester, Mass. 
Sales Offices in THOMAS’ REGISTER. Other “Blue Ribbon’”’ Productsin SWEETS’ CATALOG 


OP 


COPPUS BLUE RIBBON PRODUCTS DESIGNED FOR YOUR INDUSTRY... ENGINEERED FOR YOU 


(‘A 


You'll get valuable ideas 
from these free bulletins 
on other 
Coppus Blue Ribbon 
Products 


(Check the ones you want) 


O 


Coppus Cable Manhole and Tank 
Ventilators. For confined working 
spaces. Bulletin 163-1. 


Coppus Steam Turbines. 6 sizes 
(and prices) from 150 H.P. down 
to fractional. Bulletin 135-9. 


Coppus Heat Killers. Keep pro- 
duction up by keeping men cool. 
No stale air recirculation. Air is 
directed. Bulletin 160-5. 


¢ 


ay 


BS 


Coppus Type C Turbo Blower. 
ie Wendergrete draft. Bulletin 


Coppus Air Filters. For engines 
and air compressors. Perfect, un- 
interrupted filtration. Bulletin 
F-310-4. 


O 


Coppus-Dennis Fanmix Gas 
Burner (described in this ad). 


Company 
Address 
City 
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SIMPLE 


« RELIABLE - RUGGED - MADE IN U.S.A. + 


the JONES heavy duty 
HAND TACHOMETER 


me ° Here is an American-built Hand 
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22 


en" 


JONES T/EHOMETER 12 


ees ea Tachometer available for de- 


f livery in accordance with your 


priority rating. We suggest 
this Tachometer for indicating 
rpm and surface speeds of all 
types of machinery in which 
the moving parts are readily 
accessible.* Available in single 
and triple range models up to 
12,000 rpm. Furnished com- 
plete with case and accessories. 


nN 


PA MINTED 


Write for new 
descriptive Bulletin 
1710-PE 


* Where moving parts are 
not readily accessible, a 
in turbines, centrifugal 
pumps, etc., werecommend 
our Frahm Vibrating-Reed 
Tachometers. Ask for Bul- 
letin 1590-PE., 





James G. Biddle Co. 


yua3s ARCH STREET Cléctrical and Acientific Instruments PHILADELPHIA, PA. 


D. 








SSDS SERA aA REAR CRESS 9. 


“HAERING & CO, Inc 


GENERAL OFFICES: 


205 West Wacker Drive Chicago, Illinois. 





or power size stoker sales show a slight 
increase this year over 1942 and 1941, 
with 839 units for the January-June 
— in 1943; 826 in 1942, and 59] . 
in : 


Harbor Steam Plant 
Officially Accepted 
by Los Angeles 


On June 17, 1943, the Harbor Steam 
Plant of the Bureau of Power & Light, 
City of Los Angeles, Calif., described in 
detail in the June, 1943, issue of Power 
PLant ENGINEERING, was Officially turned 
over to the City of Los Angeles. The 
mayor of the city, the commissioners of 
Water and Power, representatives of the 
Los Angeles Chamber of Commerce and 
others gathered at the plant for this 
ceremony. 

On July 15, the Bureau of Power & 
Light invited representatives of the 
principal contractors and suppliers of 
equipment for the Harbor Steam Plant 
to a luncheon and inspection tour of the 
plant. This meeting, of about 250 peo- 
ple, included representatives of a num- 
ber of other municipal power plant or- 
ganizations, such as those at Glendale, 
Pasadena, and other cities. 

The 65,000-kw generating unit has 
been in operation carrying 48,000 kw, 
or approximately 75 per cent of rated 
capacity, with air cooling of the genera- 
tor, as the hydrogen cooling has not 
yet been applied. It is understood that 
preliminary operations are proceeding 
very satisfactorily and it is expected that 
the tuning-up process will soon be com- 
pleted and the station carrying full 
capacity. 


Coal Research 


REAPPOINTMENT of Julian E. Tobey 
as chairman of the Technical Advisory 
Board of Bituminous Coal Research, 
Inc., was announced recently by Howard 
N. Eavenson, B. C. R. president. 

Mr. Tobey will continue active direc- 
tion of the industry’s research program 
aimed at the improved and _ increased 
use of coal in residential and industrial 
applications. He also continues as chair- 
man of the Technical Executive Commit- 
tee; he has held both positions since the 
Board was organized in March, 1941. 
Mr. Tobey is managing director of the 
Coal Bureau of the Upper Monongahela 
Valley Association, Chanin Building, 
New York City. 

To facilitate the handling of an in- 
creasing number of B. C. R. research 
projects, each requiring careful con- 
sideration and discussion with the Bat- 
telle engineers who conduct the research, 
sub-committees were appointed by Mr. 
Eavenson on Hand-Fired Heating Equip- 
ment, Residential Stokers, Dustless 
Treatment, Railroad Locomotives, Gasi- 
fication and Carbonization, and Industrial 
Utilization. The chairmen of the sub- 
committees constitute the Technical Ex- 
ecutive Committee. 


P.G.&E. Receives 
OCD Reward 


A SPECIAL governmental award of 
honor has been given to the Pacific Gas 
& Electric Co. in official acknowledgment 
of its many substantial contributions to 
civilian defense by widespread and thor- 
ough cooperation with wartime control 
of lighting. The award, a new one Just 
inaugurated by the Office of Civilian De- 
fense, consists of a pennant and a cer- 
tificate. : 

One item of cooperation for which 
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.»  ALDRICH-GROFF °°thrscry* “PQWR-SAVR” PUMPS 


WRITE TODAY... 

for bulletins and material - 
giving full details, sizes 
and ratings of Aldrich-Groff 
Pumps. 


Aldrich-Groff pumps on unit feed 
systems eliminate pressure and power 
losses common to throttling-type 
feed regulating valves and offer 
advantages of feed system simplicity, 
efficiency and mechanical reliability 
for small and medium installations 
at medium and high steam pressures. 


Equally important overall power sav- 
ings are effected by Aldrich-Groff 
pumps on de-superheater feed ser- 
vice in connection with high pres- 


sure topping units for power stations 
of any size. 


The three Aldrich-Groff 3%" x 0 to 6” 
variable stroke vertical triplex pumps 
shown above are in service in a mid- 
western central station employing the 
unit system for main boiler feed. Twoare 
driven by constant speed motors and the 
third by a constant speed steam turbine. 
Power consumption is almost directly 
proportional to pump delivery. 


The 6” stroke — 34" plunger pump is a 
100 HP unit and when operating at maxi- 
mum speed can deliver 70,000 pounds of 
feed water per hour against 1025 pounds 
boiler pressure. 


THE ALDRICH PUMP CO. stenrown. renna. 


REPRESENTATIVES: 


Birmingham « Bolivar, N. Y. « Boston « Chicago « Cincinnati « Cleveland » Denver « 


Detroit * Duluth * Houston « Los Angeles « Pittsburgh ¢ Portland, Ore. + St. Louis * San Francisco « Seattle 
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@ Send for Booklet and 
Armor-Clad Tangible Proof! 


Before placing your new furnace walls or 
linings into service, or resuming heat in 
your shut-down furnaces, be sure to apply 
a coating of heat setting monolithic ‘ 


ARMOR-CLAD 


These amazingly effective, economical, eas- 
ily applied protective coatings give long life 
and freedom from costly and frequent re- 
pairs and power failures, by providing a 
monolithic, streamlined, impenetrable, vitri- 
fied lining to all of your refractory walls. 


Armor-Clad protects against Slag adhe- 
sions, Flame penetration, Spalling, Acid or 
Basic attack and Cold Air infiltration. 


Armor-Clad Coatings are in successful use 
by many of the Nation’s most important 
industrial and metallurgical plants, in the 
Arsenals of Democracy, in the Navy, Trans- 
ports, and Ships at Sea, Wherever Amer- 
ica’s Furnaces are on the Firing Line! 





Nugent Duplex Filters are specifically de- 
signed to meet the demands of Diesel operators 
who can’t take a chance with power interrup- 
The thoroughness with which these 
Duplex units remove dirt and foreign material 
from lubricating oils without removing the es- 
sential additives is shown at the left. 

The dark tube of dirty 
crankcase oil was taken from 
a 300 H.P. gas engine be- 
fore installing a Nugent Fil- 
ter. The other tube shows a 
sample of oil from the same 
engine after the installation 
of a Nugent Filter, and op- 
erating 1,344 hours before 
cleaning. 

Get the full story on 
Nugent Filters. Write today 
for details. 


tions. 


NUGENT 


Oosnmemneam es 


FIG. (317A 























WM. W. NUGENT & CO. INC. 


423 N. Hermitage Ave. 
Chicago 22, Ill. 


Est. 1897 





the award was made was the shielding of 
at least 50,000 street lights in Northern 
and Central California by P.G.&E., to 
help eliminate or control the skyglow. 
Special efforts were made to comply 
fully with the regulations, yet retain as 
much illumination as possible in the 
interests of public safety and accident 
prevention. 

The company has also been of great 
assistance to the public and the authori- 
ties in showing its customers how to 
use light at home and in commercial 
establishments and at the same time 
maintain an effective blackout. One of 
the company’s illuminating engineers has 
been serving with the OCD to lend a 
hand with blackout and dimout prob- 
lems. 


Sims Retires from 


Commonwealth Edison 

Wuu1am F. Sis, chief electrical 
engineer of Commonwealth Edison 
Company, retired August 13 after a total 
of 32 years of service, the utility has 
announced. He was honored by his 
associates at a luncheon in the Union 
League Club. George M. Armbrust suc- 
ceeds the veteran and W. G. Kelley will 
become assistant chief electrical engi- 
neer, 

Receiving his electrical engineering 
degree with the first graduating class at 
Armour Institute of Technology in 1897, 
Mr. Sims started his business career with 
the old Chicago Telephone Company and 
entered Commonwealth Edison employ 
in 1901 as an assistant engineer. Leaving 
the utility five years later, he worked in 
several engineering capacities, but re- 
turned to the Edison Company in 1916 
as a field engineer. He became engineer 
of inside plant in 1930 and was elevated 
to chief electrical engineer two years 
later. 

Mr. Armbrust, also a former Armour 
student, became associated with the 
company in 1902 as a draftsman. He 
was successively promoted to chief 
draftsman, staff engineer and system de- 
velopment engineer, and in 1932 was 
named assistant chief electrical engineer. 
A graduate of Massachusetts Institute 
of Technology, Mr. Kelley started his 
service as an engineer in 1901 and rose 
to the position of plant design engineer 
in 1932. 


Turbine Specifications 
Restricted 


ANNOUNCEMENT comes from Govern- 
ment authorities that specifications de- 
signed to conserve materials in the con- 
struction and installation of steam tur- 
bines for land use were issued on July 28 
by the War Production Board in Sched- 
ule VI to Order L-154. 

The order provides that no producer 
shall install on any steam turbine for 
land use, with certain exceptions, sheet 
metal lagging, asbestos or other high 
temperature molded insulation, ornamen- 
tal trim, gage equipment larger than 
specified sizes or larger than the min- 
imum practicable size, duplicate instru- 
ments, more than a single oil pump or 
tubing or other special materials not 
customarily furnished by the manufac- 
turer for the conditions under which the 
turbine is to operate. 


Grand Coulee 
Starts New Unit 


Granp CouLee Dam’s fourth massive 
generator has recently been put into 
service adding more than a hundred 
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fi, STEAM ENGINE POWER 
Dey iS THE BEST 


BEST because of its dependability, 
because of its economy, because of 
its flexibility 


O one questions the dependability of the Troy- 
Engberg Steam Engine—industry's outstand- 

ing power drive of this class. Our records show 
hundreds of these units operating fifteen to twenty 
years, even longer, without need for major repairs. 


When plant heat balances are right, the economy 
of this engine is exceptionally high. It takes only 
a year or two to pay off the entire cost; there is 
a return of from 17 to 430% on the investment. 


As for its flexibility . . . consider the step taken 
not long ago by a very large public utility which 
installed 24 Troy-Engberg Steam Engines as drives 
for its 48 stokers. In this installation, the speed 
of each engine is automatically controlled. 


Dependability, economy, flexibility are combined 
with plus values such as high-starting torque, heavy 
overload capacity, explosion-proof construction, 
oil-free exhaust. These are the advantages of the 
Troy-Engberg Steam Engines. | 








TROY ENGINE & MACHINE CO. 


Established 1870 
856 Railroad Avenue Troy, Pa. 
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Vi Ni ; AIR WASHER 2, 


LCL 
IN THE 


‘VAC-VEYOR’ =. 


PNEUMATIC ASH-HANDLING SYSTEM Cnvase un | | 


FROM STACK |_| 


¢ SUCTION PRODUCING UNIT 


~— INTAKE HOPPERS —~ 
Yass 9 ae i 


1 
C pty asi & 
SOOT LINE ==) 


ASH os ASH TRUCK 
CONVEYOR 3 
LINE 


AIR-TIGHT ASH PIT DOORS » 


‘AIR METERING 
‘INTAKE —~ 


Write us today for Designed to fill today’s needs in either new 

complete details _jnstallations or oil-coal conversion, this pneu- 
matic ash handling system offers numerous 
advantages. 


BEAUMONT BIRCH COMPANY 


1505 RACE STREET PHILADELPHIA, PA. 
MANUFACTURERS AND ERECTORS OF COMPLETE COAL AND ASH HANDLING SYSTEMS 





WHAT'S THE RIGHT pH 











REFRIGERATING BRINES? 


i of both galvanized and 
iron parts is best inhibited by hold- 
ing the pH of the brine at 7.5 to 8.0.* 


: ‘ ate determinati The De Laval-IMO pump 
For quick, accurate determination of pH, Ses fool Gl andi-aakee 


use the Taylor pH Slide Comparator series ie dunsevean 

, istinguished 
Model T-O. The outfit consists of base repbeinete area t y 
and slide of durable plastic. It is light plicity. There are only 
in weight, compact, simple to operate. All three working parts 


Taylor color standards carry an unlimited wieN ofp. Sn complete 

tis F hydraulic and rotational 
guarantee against fading. holanes sind which piro- 
pel the oil without pulsa- 
MODEL T-O Price $16.00 f.o.b. Balti- tion, like a piston moving steadily forward. 

There ore no valves, no gears, no cams and no 

more. reciprocating parts. The one packing is under 
‘ . suction pressure only and is easily accessible. 
See your dealer or write direct. Any quantity of oil is delivered against any 
pressure. 
*Plus treating brine with 100 pounds sodium 
dichromate per 1000 cu. ft. for calcium Ask for Publication 1-111 
brines, and 200 pounds per 1000 cu. ft. for 
sodium and mixed brines. 


/MO Pump DIVISION 
W. A. TAYLO CO. of the De Laval Steam Turbine Company 


7301 YORK RD. * BALTIMORE-4, a Trenton, New Jérsey 








thousand kilowatts to the capacity of this 
plant, constructed and operated by the 
Bureau of Reclamation under the De- 
partment of the Interior. Two addi- 
tional large generators are being installed: 
at Grand Coulee for service before next 
February. 

The rated capacity of the Grand 
Coulee plant, with the latest addition, 
is more than 600,000 kw. This total in- 
cludes two generators of more than 
70,000 kw each, transferred from Shasta 
Dam in California and which are now in 
operation. The capacity is second only 
to Boulder Dam as the world’s largest 
hydroelectric plant, and with three addi- 
tional machines installed by 1945 the 
capacity would be increased to nearly 
950,000 kw. 

About 95 per cent of the power gen- 
erated at Grand Coulee and transmitted 
by the Bonneville Power Administration 
is served to customers engaged in war 
work, including the production of 30 
per cent of the nation’s aluminum pig 
capacity, aluminum sheet, ships, carbide, 
steel, magnesium, sodium chlorate and 
ferro- alloys. In addition, the Govern- 
ment network is serving many military 
establishments. 


Simplified Safety Valves 


NATIONAL BuREAU OF STANDARDS has 
reported that a proposed simplified prac- 
tice recommendation for iron and steel 
pop safety valves has been submitted to 
producers, distributors, users, and others 
interested for approval or comment. 
The proposed recommendation includes 
iron body, carbon steel body and alloy 
steel body, pop safety valves, intended 
primarily for land steam service. 

The development of this recommen- 
dation was undertaken at the request of 
the Shipbuilding Division of the War 
Production Board in cooperation with 
the Segment Committee of the Valve 
and Fittings Industry Advisory Commit- 
tee. The need for it was made apparent 
when an analysis of the requirements of 
claimant agencies for safety valves dis- 
closed that all the needs of these agen- 
cies could only be met by reducing the 
variety of safety valves which the in- 
dustry was being called upon to make. 

Indications are that the simplified list 
will satisfy 95 per cent of the require- 
ments for these valves, considering mod- 
els, inlet sizes, outlet sizes, connections. 
The variety will be reduced from ap- 
proximately 3000 to 200. 

Copies of the proposed simplified 
practice recommendation may be obtained 
upon request to the Division of Simplified 
Practice, National Bureau of Standards, 
U. S. Department of Commerce, Wash- 
ington 25, D. C. 


Soft Water to 
Small Communities 


SPEAKING BEFORE the Cleveland meet- 
ing of the American Water Works Asso- 
ciation, S. B. Applebaum, vice president, 
The Permutit Co., described a new com- 
munity water softening device which 
takes mineral-laden hard water, spirals 
it through an inverted steel cone and 
sends it out soft. This water softening 
device, called the “Spiractor” because 
water flows through it spirally, solves 
the old problem of disposing of sludge 
formed during the softening process. 
The principal bothersome minerals in 
hard water are calcium and magnesium; 
when these are precipitated out by lime 
treatment they form a messy sludge 
which is frequently dumped into a nearby 
stream or on adjacent ground, making 
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MOIR 5 PIROO!} THAT IT IS MORE ECONOMICAL 


TO GENERATE YOUR OWN POWER 








ami b 
Four horizonta 


ous college. ty hVERSAL UNA with SKINNER 
“UNIVERSAL UNAFLOW” 
STEAM ENGINES 


ODAY, the availability and assurance 
of an ample supply of electric power 
frequently surpasses in importance the cost 
of obtaining it. Tomorrow, the cost of power 
will be a deciding factor in the profitable 
Nationally.kn : operation of any business. 
ant in Chicago, lif, Milk ki , 

UNIVERS 4? Skinner engines have been installed in 
Steam En. practically every known industry. In ad- 
cy.. 240. dition to enjoying a dependable power 
supply, the users of Skinner “Universal 
Unaflow” Steam Engines pictured here, like 
hundreds of others, are further benefited. 
By generating their own electric current 
0g and instead of buying it, these owners have 
saved, and will continue to save, thousands 

of dollars in annual power costs. 


d f ie} 
Water hearing di 


What we have done for others, we can 

Large candy manufac”) probably do for you. Selection of the 
in St. Lory NIVERSAL proper size and type of “the most eco- 
PON AFL We ea S KY Oe nomical steam engine built” may be made 
‘ ae. 208/17 ors. for your particular requirements. Now is 

-C Bi exciters- the time to think about and plan for post- 


sure 150_PSt:» “nei i 
Proressure 0-7 Psi. war power. Our research and engineering 


; 
iealled 1928. Banding departments are available now to discuss 
steam g and refrigeration. your plans for the future. 

e 


INVEST TODAY IN BONDS FOR VICTORY 


rn coal minin 
Moderyireinia. a 
1 “UNIVER! y 
Steam ae . 
bg eS generators: 
with i Selted exciters, 7 
ressure 160 PpSt-> . 
pressure 0-2 pst. 


1933- 


— peo =. 
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Our production facilities, at present, are a 
Proudly we fly the ? ’ yh a 
rmp-Newy “E” Fis, devoted entirely to building Skinner Unaflow Our Seventy i Anniversary 


awarded for 2 
excellence in production Steam Engines for the war program. 1868 - 1943 


wueliy 
‘ ‘hy, 


SKINNER ENGINE COMPANY “.".:; ERIE, PA. 
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... from the Research Laboratory 


The “HOWS” 


and WHYS” of 
GASKET ENGINEERING 


of “Gasket Headquarters” 


Do you know all the factors 
bearing upon the selection of 
the proper gasket for a particu- 
lar service? 


Enlightening information is 
contained in the current issue 
of “The Gasket” —the first of 
a series of technical bulletins 
to be issued by the modern Re- 
search Laboratory of the Goetze 
Gasket and Packing Company, 
oldest and largest manufactur- 
ers of industrial gaskets in 
America. 


We will be glad to send these 
bulletins to you regularly, if 
you write on company letter- 
head, giving your position. 


GOETZE GASKET & PACKING, CO., Inc. 
17 Allen Avenue, New Brunswick, N.- Jd. 


i 








joc GASKETS 


September, 


it unpleasant for other use. The Spirac- 
tor avoids the formation of sludge. 
Moreover, it requires comparatively 
small space and steel-saving small tanks 
compared with older cumbersome meth- 
ods. It takes only five to ten minutes 
to soften water by this method. 








RAW WATER 
INLET 


DRAW-OFF 
VALVE FOR 
ENLARGED 
CATALYST 





The device consists essentially of an 
inverted conical container more than 
half filled with fine granules of the 
calcium carbonate catalyst. The hard 
water and the lime soda _ precipitant 
enter the bottom of this cone adjacent 
to each other and immediately mix to- 
gether as the treated stream of water 
rises through the granular catalyst bed. 
Introduced tangentially, the chemicals 
and water rise through a spiral path 
which insures thorough and uniform 
contact between the catalyst granules 
and the treated water. The rate of flow 
is sufficiently high to keep the granular 
bed in suspended condition but low 
enough to prevent carryover. 

The relatively insoluble products of 
the reaction deposit on the granules 
which causes the total catalyst bed to 
increase in volume in proportion to the 
amount of water treated. When the 
desired limit of the bed is reached some 
of the enlarged granules are drawn off 
from the bottom for disposal and fresh 
catalyst granules are charged in at the 
top. 


19th Exposition 
of Chemical Industries 


CHEMICAL INDUSTRY already is con- 
suming more than a billion dollars worth 
of allocated materials a year, almost 
wholly in war work, but the industry’s 
leaders are constantly raising their sights, 
Many innovations will have been intro- 
duced by the end of the year, and the 
need for informing qualified personnel 
on critical phases of chemical progress 
is the principal basis for the 19th Expo- 
sition of Chemical Industries, to be held 
in Madison Square Garden, New York, 
December 6 to 11, next. It was inaug- 
urated at the beginning of World War I, 
twenty-eight years ago. 

It has been necessary to increase pro- 
ductive capacity for aluminum, mag- 
nesium, phenol, formaldehyde, methenal, 
toluene and many other basis products. 
The chemical industry was called upon 
to create and operate the new synthetic 
rubber industry, gearing it to produce 
800,000 long tons the first year. High- 
octane gasoline is a new military re- 
quirement of undisclosed immensity. 
The inflation in explosives production 
taxes the imagination. : 

Construction of new plants, includ- 
ing expansion in metallurgical lines with 
chemicals and chemical products ear- 











How to Handle 
Condensate 
Drainage at 

High Pressures 


* 





The control of a high rate 
of flow under high pres. 
sure calls for great force 
we to operate the valve, 


In the Cochrane 
Discharger this 
force is pro- 
vided by a 
piston actuated 
bya pilot valve, 


As shown in these dia- 
grams, this pilot is oper- 
ated, not by floats but 
by displacement bodies 
of different 
densities at 
either end of a 
beam which 
tilts with the rise 
and fall of the 
water level. 


The beam opens the 
weighted pilot valve ad- 
mitting steam to main 
operating valve which 
instantly opens 
main discharge 
valve to full 
opening, avoid- 
ing wire draw- 





i] 


| 


Publication 2935 gives complete data. 
COCHRANE CORP.. 3123 N 17tn St. Phila. 32, Pa. 


COCHRANE 


DISCHARGERS 
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AN IMPORTANT | 





COLLECTOR NOW 


In these times it is practically impossible to 
get delivery of a dust collector made of steel— 
for steel is a fighting material. 


But you can get quick delivery, without a 
priority, of a Thermix CERAMIC Dust Collec- 
tor because it is made of materials not needed 
for the war. 


Instead of using steel for the tubes, they are 
made of fire clay so thick and rugged that they 
are even harder than steel, yet they weigh no 
more. Temperature changes and normal han- 
dling do not affect them. 


In spite of the non-critical materials used, this 
new Thermix Dust Collector retains all the fea- 
tures which have resulted in the high efficiency 
of Thermix Steel Dust Collectors now used for 
the collection of fine dusts, powders and fly-ash 
in connection with over 40,000,000 Ibs. of steam 
capacity per hour. 


Another thing, these improved ceramic 
tubes eliminate corrosion. They are not affected 
by low temperature gases containing sulphur 
and can handle high temperature gases. This 
Dust Collector can be installed outside of the 
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Tube Assembly 


plant, if desired, without an additional protect- 
ing structure. 


Write for bulletin and full particulars, or mail 
the coupon. 


PRAT-DANIEL CORPORATION, Port Chester, N. Y. 


General Sales Agents 


Thermix Engineering Co., Greenwich, Conn. 


Representatives in Principal Cities 


| THERMIX ENGINEERING CO. 
| First Natl. Bank Bldg., 
Greenwich, Conn. 


Ceramic Dust Collector. 
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| 
te r mm é > 4 e | as | mM 4 Cc 1 Without obligation on our part, you 
may send details about the Thermix | 
| 
| 


DUST COLLECTOR 


ADDRESS 
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to Solids — 


to Fluids 


Here is a BETTER Strainer to 
“police your pipelines” 

@ FIRST— The Screen, a high-grade 
woven Monel wire basket that 


catches solids—lets condensate, 
oil or other fluids flow freely. 


@ SECOND— Finish. Cadmium 
plated inside and out for protec- 
tion against corrosion. 


®@ THIRD — Easily Cleaned. Blow- 
off bushing made for easy re- 
moval. Bushing and Screen come 
out together. Screen automati- 
cally aligns on reassembly. 


e THOUSANDS IN SERVICE— 
Sold by over 100 Mill Supply 
Houses. 





6 sizes from 2" to 2" for pressures 
up to 600 Ib. Reasonably priced. 


See your supply house or write 
for Bulletin S-200. 


YARNALL-WARING COMPANY 
114 Mermaid Ave. PHILADELPHIA 18, PA. 


STRAINERS 





marked for war is estimated close to 
four billion dollars in all. 

Even more significant than the mag- 
nitude of accomplishments to date are 
some of the facts concerning the outlook 
for chemical industries in the months to 
come. New mills, mixers, tire building 
machinery and vulcanizers are expected 
to be authorized soon for a thirty million 
tire production in 1944. Though great 
emphasis has been laid on the derivation 
of synthetic rubber from petroleum, it is 
not generally ‘known that nearly one-third 
of the “synthetic tires,” consists of car- 
bon black. Several new types of this 
reinforcing agent have recently been 
developed. 

Much important work has been done 
in developing basic resources. Among 
them is a recently projected expansion in 
derivatives from by-product coke ovens, 
such as creosote oil, carbolic acid, heavy 
oils and pitch. 


Plans for Conservation 


Work is going forward rapidly to 
organize the drive for conservation of 
fuel, manpower, equipment, and mate- 
rials for the war effort referred to last 
month. A broad program covering coal, 
petroleum, natural and manufactured gas, 
water, communications and transporta- 
tion industries is being proposed. Every 
unit that can be saved means that our 
national energy pool is strengthened just 
that much. Every manhour saved in the 
production of electricity, transportation, 
and communications is a manhour that 
can be used for something else. The 
overall campaign. will be directed by an 
inter-agency committee consisting of 
OWU Director J.- A. Krug, Deputy 
Petroleum Administrator for War Ralph 
K. Davies, Deputy Solid Fuels Adminis- 
trator for War H. A. Gray, ODT Direc- 
tor Joseph B. Eastman and their assist- 
ants. They are calling upon the indus- 
tries concerned to join in a broad volun- 
tary conservation campaign. They point 
out that cooperation of these industries 
in asking the public to use their services 
only as absolutely necessary represents 
a real sacrifice by them. 

The American public is urged to ap- 
preciate that sacrifice and to give them 
and the war effort enthusiastic coopera- 
tion as this campaign develops. It is 
expected that the program will get under 
way, in early September. The Commit- 
tee has issued specifications for various 
types of lighting to promote the pro- 
gram. All the various advertising media 
will be used to give publicity to the idea. 
Once again it is pointed out that so far 
as the power industry is concerned, the 
installed generating capacity, together 
with that now under construction, is 
ample to meet all foreseeable needs, but 
it is essential to save the use of elec- 
tricity wherever possible in order to re- 
duce directly or indirectly the demand 
for materials, tools, transportation, and 
manpower. 


Central Station Service 
to Cost $500,000 


Unitep States Corps of Engineers, 
Area Engineer Office, La Porte, Ind., 
has plans for installation of central 
station power supply at ordnance plant 
at Kingsbury Heights, La Porte County, 
to replace service heretofore secured 
from an isolated plant, equipped with 
three Diesel engine-generator units and 
accessories, and which is now scheduled 
for emergency service, it is understood, 





How to De-Scale 
Your Transformer 
Coils SAFELY 



































Next time you have to clean your 
transformer cooling coils, save 
time and money by doing the job 
the fast, effective Oakite way. 


Simply circulate a recommended 
solution of Oakite Compound No. 
32 through coils as directed. Flush 
thoroughly . . . then neutralize. 
You will like the way insulating 
lime-scale and rust deposits are 
speedily yet SAFELY removed. 
Heat transfer efficiency is fully 
restored so that temperature of 
cooling water upon discharge from 
transformers is uniformly cool. 


GET YOUR FREE COPY! 


Concisely edited for busy 
power plant superintend- 
ents and engineers, this 
newly revised 20-page 
cleaning manual describes 
safe, fast, low-cost meth- 
ods for de-scaling such 
other equipment as 
Diesel jacket-water cool- 
ers, surface condensers, 
heat exchangers, ‘“‘lube”’ 
oil coolers. Write for your 
FREE copy today! 


OAKITE PRODUCTS, INC. 


23 Thames Street, New York 6, N. Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Canado 


oAKITE & 
—Opeciald jod cleanin 
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To do the job of a fighting Marine, it takes some- 
thing down inside. And, to do the tough job that a 
tube cleaner encounters, it takes something down 
inside. In Airetool Tube Cleaner motors you find 
that extra something. It is a unique power seal that 
saves power for the job to be done. 

This Airetool power seal permits the use of heavier 
cutter head combinations to combat severe deposits. 
Motor will not stall even when loaded down to 50 
R.P.M. Picks up quickly when power is applied. 

Quick, thorough tube cleaning depends on the 
"guts" of the motor used. Select Airetool for better 
results! 

Airetool Tube Cleaners are made for straight or 
bent tubes |/," to 20" 1.D. All types of cutter, drill 
and brush heads are available. 


AIRETOOL TUBE EXPANDERS 
Precision-made, long-lasting Airetool Tube Expand- 
ers are made for every size and type of tube. Special 
types for unusual conditions. Right-angle or universal 
drives where the tube opening is hard to reach. 


WRITE FOR BULLETIN PP-14 


IRETOOL 


UFACTURING CO. 
SPRINGFIELD, OHIO 


Representatives in Principal Cities 
New York Address, 50 Church St. 


MA 





SMOOTH-ON 
REPAIR 
RECORDS 


FOLLOW 
THIS SERIES 
OF SMOOTH-ON SAVINGS 


This repair is typical of many instances in which the life of 
important. and expensive apparatus has been saved and 
extended for many years by means of SMOOTH-ON No. 
1. Note that no heat nor dismantling of apparatus was 
necessary, nor were any special tools required. Cylinder 
heads, pump casings, shells of evaporators, heaters and 
process apparatus, engine water jackets, and similar 
equipment may be lastingly repaired in the same manner. 


And SMOOTH-ON has other helpful uses, too, for this 
many-purpose iron repair cement: stops leaks in piping, 
joints, seams, etc., and tightens loose parts of apparatus, 
fixtures, tool handles, etc. . 


Be sure to buy a can of SMOOTH-ON without delay, so 
you will be prepared to make necessary war-time repairs 
speedily and effectively. 


FREE 


40 Pages, 170 Diagrams, simple practical 
instructions for ingenious repairs to plant 
equipment, pipe lines, structures. Based on 

experiences of engineers all 

A over the country. To obtain 
your FREE copy, just fill in 
and mail the coupon. 


Repair Handbook 
Shows How 


SMOOTH-ON 


je 
Motor Car and Boat, 
See 2S SSS eee ee eee Home, Factory an 


Power Plant 


Smooth-On Manufacturing -Co., Dept. 31 
570 Communipaw Ave., 
Tersey City 4, N. J. 
Please send the FREE Smooth-On Handbook. 











container from your 
dealer, or if necessary, 
from us. or your 
protection, insist on 
SMOOTH-ON, used 
by engineers and re- 
pair men since 1895. 


Do it with SMOOTH-ON 


The Iron Repair Cement of 1000 Uses 
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CUT THE 
"BABY LIGHTNING" 
HAZARD, 


improve working comfort, with 


ARMSTRONG — 
HUMIDIFICATION 


GOOD NEWS 

FOR PLANTS 

that have fire 

hazard due to 

static electricity 

(“baby light- 

ning”): you can 

get rid of this and 

also improve hu- 

man working comfort by in- 
stalling Armstrong Steam- 
Type HUMIDIFICATION. 


You also end other dry-air 
evils due to winter heat, such 
as fiber breakage, paper 
shrinkage, warpage and 
checking of wood, etc. In 
offices, HUMIDIFICATION 
raises personal efficiency, cuts 
winter colds, improves paper 
handling. 


Simple, practical, quiet, high- 
capacity; connected to steam 
lines like a unit heater. As 
low as $100 for 40,000 cu. ft. 
capacity. Used in hundreds of 
leading plants. Nothing like 
it on the market. Ask for 
literature. 


Armstrong Machine Works 


810 Maple St. Three Rivers, Mich. 


WRITE FOR 
BULLETIN ° 


ARMSTRONG 


STEAM TYPE 


HUMIDIFIERS 











in future. New installaticn will include 
three power substations, transformers, 
switchgear and auxiliary equipment, as 
well as certain transmission and distri- 
bution line construction, and is reported 
to cost approximately $500,000. A con- 
tract for building construction has been 
let to Todd & Brown, Inc., 9 Rockefeller 
Plaza, New York, N. Y., and is scheduled 
to be placed under way soon. The 
La Porte Gas & Electric Co., La Porte, 
it is said, will furnish power supply for 
the new installation, and will make con- 
nection with power substations and high- 
tension lines. 


Power Projects Authorized 


WPB, J. A. Krug, director of war 
utilities, has authorized expansion in a 
number of power plants in different 
parts of country during coming months, 
entire development to total about 500,- 
000 kw additional capacity. The projects 
will include the following: 

Southern Indiana Gas & Electric Co., 
Evansville, Ind., to carry out expansion 
in local steam-electric generating station, 
with installation of a new 20,000-kw tur- 
bine-generator unit and auxiliary equip- 
ment. Work is scheduled for comple- 
tion in 1944, and will include addition 
to switchyard at generating. plant and 
extensions in transmission lines. 

TVA, Knoxville, Tenn., will make 
extensions in several hydroelectric gen- 
erating stations, including dam construc- 
tion and installation of additional hy- 
draulic turbines ‘and electric generators 
to a total rating of 100,000 kw. Ex- 
tensions also will be carried out in power 
substations, switching stations and trans- 
mission lines in different districts. 

Municipal Electric Department, Jack- 
sonville, Fla., has received permission to 
proceed with expansion in its municipal 
generating station on Talleyrand Ave., 
previously referred to in these columns. 
Work will include installation of new 
high-pressure boiler and accessories, for 
which contract has been awarded to 
Combustion Engineering Co., New York, 
N. Y., on bid of $159,637; new unit will 
have a generating capacity of 225,000 Ib 
of steam per hr. Contract for installa- 
tion has been let to Rust Engineering 
Co., Clark Building, Pittsburgh, Pa. 
Other work will include installation of 
a 15,000-kw turbine-generator unit, and 
auxiliary equipment, entire project re- 
ported to cost close to $700,000. Further 
contracts, it is said, will be made in 
future. Work will be completed in 1944. 
Burns & Roe, Inc., 233 Broadway, New 
York, N. Y., is consulting engineer. 

Gulf Power Co., Pensacola, Fla., will 
make extensions in distribution system 
and will construct a new steam-electric 
generating station with capacity of 20,- 
000 kw. This program is scheduled for 
completion in 1945. 

Another Florida utility company, 
Florida Power Corp., St. Petersburg, 
has been authorized to make extensions 
in local steam-electric power plant, work 
to include a new 25,000-kw _turbine- 
generator unit, boilers and auxiliary 
equipment. Project will include addi- 
tions to transmission and distribution 
lines, power substations, etc. Likewise, 
ag expected to be completed early in 


Board of Public Service, San An- 
tonio, Tex., has received authority for 
addition to municipal power station, to 
increase capacity by 30,000 kw, installa- 
tion to include turbine- -generator, boilers 
and accessories. Completion is sched- 
uled late in 1944. 








Removes Soot and Fire-Scale 
WITHOUT a SHUTDOWN 


To a long list of consistent users, 
XZIT means complete freedom 
from soot and fire-scale. While 
XZIT is not always a substitute 
for blowing or brushing tubes, 
it does reduce these deposits 
chemically so they can be dissi- 
pated easily without a shutdown 
for chipping and scraping. In 
many cases, after using XZIT, 
soot residue is drawn out by 
natural draft, and fire-scale 
drops off by itself. 


XZIT is fed into the fire-box, 
and cleans while the boiler oper- 
ates. Continued use prevents 
further carbon accumulation, 
increases heat transfer, reduces 
smoking, and saves maintenance 
time and labor. 

Get the 


* facis 


today. 
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BOILER PLANT EQUIPMENT 


Stoker Maintenance Data—“Fun- 
damentals of Stoker Operation 
and Maintenance”—a booklet that sets 
forth fundamental facts concerning op- 
eration, lubrication, inspection ‘and 
maintenance of stokers of all types is 
now available. Examples are given of 
oil fired boilers converted to coal fir- 
ing. Included in the booklet is a tech- 
nical paper, “Some Ways to Avoid 
High Stoker Maintenance.’ Combus: 
tion Engineering Co., Inc. 
2 Fuel Burning Booklet—“Names 
That You Know” is the title of a 
new 12-pg Canton Stoker Corp. bro- 
chure. It contains a classified indus- 
try listing of principal Canton Stoker 
users, including boiler HP with num- 
ber and types of stokers installed. Ad- 
ditional fuel-burning information and 
other interesting Canton Stoker facts 
.complete this latest piece of literature. 


Coal Crushers—Bulletin describes 

Bradford Breakers for reducing 
rom coal for stoker or pulverizer feed 
with no oversize and low overgrinding. 
Automatically eject tramp iron and 
mine debris; handle 25 to 500 tph. 
Pennsylvania Crusher Co. 


Operating Guide for Single Re- 
tort Stokers—To help keep sin- 
gle retort stokers on the job, a new 
Operating Guide which contains oper- 
ating and maintenance suggestions is 
announced by Westinghouse. The 
booklet gives hints regarding instru- 
ments, air requirements, operation, fuel 
distribution, ash and clinker, boiler and 
furnace structure, coal segregation, au- 
tomatic regulation, steam drive, hydro- 
feed drive, link-gate stokers and sta- 
tionary grate stokers. Westinghouse 
Electric and Manufacturing Co. 
5 Coal and Ash Handling—Catalog 
200-E describes latest methods of 
handling coal and ashes. Its many il- 
lustrations, tables, diagrams make it 
a source book of useful ideas for engi- 
neers and plant owners. Gifford-Wood 
Co 


6 Textbook On Furnace Walls— 
Those who have problems in heat 
enclosure will be interested in the new 
80-pg Detrick textbook on suspended 
arches and walls. Many helpful sug- 
gestions are presented in charts and 
illustrations; text explains various 
constructions. M. H. Detrick Co. 
Heavy-Duty Stokers—20-pg bul- 
letin features Iron Fireman Pow- 
eram heavy-duty stokers for boilers 
developing up to 400 hp; outlines fea- 
tures of these stokers, shows actual 
installation photographs and lists rep- 
ere users. Iron Fireman Mfg. 
0. 





PFU 


y wartime P 
pulletins offered by 


ul literature av 


ma 


ry of helpf 
simply indicate 






IL 


roblems of plant 
manufacturers. 

ailable. 
mbers on 


operation a 


coupon 0 
the paragraph nu 









7-B Furnace Wall Protection—Lit- 
erature describes Brickseal, a 
semi-plastic monolithic coating that 
protects brick refractory linings against 
cracks when forced to undergo rapid 
changes in temperature. Can _ be 
sprayed or brushed on. Brickseal Re- 
fractory Co. 

ELECTRICAL EQUIPMENT 
Uni-Shell Motors—How all types 
of R & M electric motors are 

supplied in bodies of identical dimen- 
sions is described in new 20-pg book- 
let. Also tells about advances in bear- 
ing alignment, precision balanced ro- 
tors, better insulation and other motor 
improvements. Robbins & Myers, Inc. 
Gear-Motors— G-E gear-motors 
are featured in a new 16-pg il- 
lustrated bulletin (GEA-1437D). It 
describes the many types of gear- 
motors now furnished by General Elec- 
tric, lists their advantages, and indi- 
cates the various locations where their 
use is most desirable. Bulletin also 
contains descriptions of the mechani- 
cal features of these motors, the elec- 
trical characteristics of the polyphase 
motors which are integrally built into 
them, and charts showing their horse- 
ean ratings. General Electric 
oO. 
10 Squirrel Cage Motors—Bulletin 
SCF-1 describes and illustrates 
the various enclosures and degrees of 
protection available for squirrel cage 
motors, 14-75 hp and internal construc- 
tional features. Crocker-Wheeler Elec- 
tric Manufacturing Co., Division of 
Joshua Hendy Iron Works. 
11 How To Make Magnets Lift 
More, Last Longer—Thirteen 
suggestions proved by experts, in sim- 
ple clear language with graphic pic- 
tures telling just what to do and what 
not to do—this is given on an 8 in. by 
20 in. card to be hung in the magnet 
crane cab. This card should help speed 
production, conserve critical material 
and manpower. Cutler-Hammer, Inc. 
1 Primer on Electronic Tubes— 
Written primarily for industrial 
engineers is a new 24 pg. nontechnical 
book titled “How Electronic Tubes 
Work”. Describes the eight basic 
types of industrial electronic tubes; 
contains 117 helpful sketches and 
photographs; describes many applica- 
tions. General Electric Co. 


FANS, PUMPS AND COMPRESSORS 

13 Plain Talks On Compressors—A 

well illustrated 24-pg booklet 
“Plain Talks on Air and Gas Com- 
pressors” highlights for compressor 
users the basic principles which under- 
lie the successful operation and main- 
tenance of their equipment. Worthing- 
ton Pump & Machinery Corp. 
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4 Wartime Care of Centrifugal 
Pumps — Abundantly illustrated, 
Allis-Chalmers’ new maintenance hand- 
book makes specific recommendations 
for putting pump care on a wartime 
basis. Applies to all makes. Sent free 
_— supply lasts. Allis-Chalmers Mfg. 
oO. 


5 Facts About Rotary Pumps—Bul- 
letin 301 entitled “Facts About 
Rotary Pumps” shows diagram of op- 
erating cycle, construction details and 
lists of many liquids handled by Black- 
mer pumps. Blackmer Pump Co. 


INSTRUMENTS AND CONTROLS 


16 Electronic Level Controls—New 
illustrated 4-pg bulletin describes 
operation and applications of Photo- 
switch electronic level controls for all 
liquids and powders. Especially adapt- 
able to boiler feedwater controls, high- 
and low-level pump control, low-level 
alarm and fuel cut-off. Photoswitch, 
Inc. %, 


17 Meters for Steam, Liquids and 

Gas—Bulletin 200-4, 47 pg, de- 
scribes use of flow meters wherever air 
or gas, liquid or steam, is produced and 
distributed. Interesting discussion of 
flow problems encountered in industry. 
Much technical and application detail. 
The Foxboro Co. 


8 Internal Combustion Engine Con- 
trols—Handsomely illustrated 36- 
pg book tells how gas, gasoline and 
Diesel engines equipped with Synchro- 
Start controls are automatically started 
or stopped. Pictures applications in air 
ports, power plants, refrigeration plants, 
etc. Synchro-Start Products, Inc. 


Motor Controls — GEA-4015 is 

simplified guide to selection and 
application of commonty used motor 
controls. Book lists standard controls 
and describes operation, discusses when 
to use magnetic and manual controls, 
and explains when _ reduced-voltage 
General Elec- 


starting is necessary. 
tric Co. 
















Flow Rate Meters—A new two- 
section catalog entitled “The The- 
ory of the Rotameter” and “Rotameter 
Capacities and Correction Factors” 
deals with history and development of 
area-type flow meters. Text includes 
many diagrams and __ illustrations; 
also portrays immunity of the Stabl- 
Vis Rotameter to viscosity changes 
over ranges encountered in industrial 
practice and the ability of this rotam- 
eter also to give accurate gravimetrical 
readings without effect of fluid density 
changes. Fischer & Porter Co. 
Recording Thermometers — New 
Bulletin, No. T800, with 40 pg 
of useful and technical information on 
thermometry and thermometers has 
just been published. It describes the 
Bristol line of recording thermometers 
with considerable space given to the 
basic theory of the several types of- 
fered, as well as practical information 
regarding ranges, charts, bulbs, and 
tubing available. The Bristol Co. 


MECHANICAL TRANSMISSION 


22 Bearing Metal Handbook—8-pg 

bulletin describes various lead- 
base metals which have proved to be 
excellent substitutes for tin-base bear- 
ing metals. Also contains suggestions 
for best results in making and main- 
taining journal bearings, and a table 
of recommendations for selecting cor- 
rect bearing metal for 135 different 
types of machinery. Magnolia Metal 
Co. 

Gear Data Book — Combination 

catalog and gear data book, 72 
pg, includes dimension tables for va- 
rious gear types, as well as data on 
speed reducing units. motoreducers, 
and electric hoists. Also contains en- 
gineering data section. Philadelphia 
Gear Works, 

Low Power Drives—Worm gear 

units for 3 in. and 3%-in. center 
distances are described in Leaflet 
E-1219. These gears are supplied for 
either top or bottom drive and in ratios 
from 3% to 1 up to 60 to 1, and are 
intended particularly for the operation 
of low-power machinery, such as small 
mixers, dryers, automatic furnaces and 
ovens, churns, conveyors and elevators, 
mechanical stokers, etc. De Laval 
Steam Turbine Co. 


PIPING VALVES AND FITTINGS 
25 Modernized Steam Traps—IIlus- 
trated folder tells about the self 
cleaning vent, reversible valve and seat 
and other advantages of K-Master 
steam traps. Includes dimension table 
and other useful data. Kaye & Mac- 
Donald, Inc. 
26 New Template Book Aids Pipe 
Fitting — A new 12-pg_ booklet, 
“Pipe Templates for Welded Fittings,” 
tells how to fabricate fittings for welded 
piping installations by means of flame- 
cutting and welding. Although stand- 
ard welding fittings are generally most 
economical, occasions do arise where 
it is best for a user to fabricate his 
own fittings. In such cases the methods 
outlined in this booklet will save guess- 
work and spoilage and will help assure 
efficient fabrication. Air Reduction Co. 
27 How to Know Valves Chart— 
Simplicity is the keynote of the 
new “Recognition” chart which breaks 
down valves into four basic types— 
shows simple, visual line illustrations— 
explains what service the four types of 
valves perform—how they operate— 
and where valves are used. Two addi- 
tional features of these charts are the 
flow characteristics of each valve and 
the symbol sketches shown. Printed 
on heavy cardboard, 9% by 12% in., 
is ideal for posting. Reading-Pratt & 
Cady Div. of American Chain & Cable 
Go,, inc. 
28 Underground Pipe Conduit—Less 
than 2% critical material is used 
in Therm-O-Tile underground pipe 
conduit. No bell joints; condensate 
pockets cannot form. Fully described 
in Bulletin 381. H. W. Porter & Co. 
2 Valve Re-Seating Tools—‘How 
to stop the dollars dripping from 
leaky faucets” is the theme of a folder 
telling about the use of Economy re- 
newable seats and re-seating tools. 
Suggestions for faucet and valve main- 
tenance should interest engineers and 
plant owners. The Economy Valve 
Seat Co. ae 
30 Handbook On Fabricated Piping. 
Invasion barges and power plants, 
tank factories and paper mills, battle- 
ships and filling stations .. . . they all 
require fabricated piping—to convey 
gas, air, steam, oil and chemicals, or 
for construction purposes. An inter- 
esting and useful handbook has just 
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been issued which covers the various 
ways in which fabricated piping can 
be used and lists present market prices 
for every conceivable kind and size. 
The Flori Pipe Co. 
31 Joint Tightness — Handbook, 40 
pg, tells how to make up tight 
threaded flanged and hub joints speed- 
ily, and to seal leaking joints by ingeni- 
ous time-saving and money-saving re- 
pairs to plant equipment. Smooth-On 
Mfg. Co. 
3 Seamless Flexible Metal Hose— 
Bulletin H-935 furnishes engineers 
with complete data covering the physi- 
cal properties and other pertinent in- 
formation. Containing many illustra- 
tions, cuts and diagrams, it is invalua- 
ble to engineer, designer, and specifica- 
tion man who uses metal hose. Eclipse 
Aviation Seamless Flexible Metal 
Hose, Philadelphia Div. of Bendix Avi- 
ation Corp. 


Manual of Welded Heat Ex- 

changer Tubing. The new “Man- 
ual of Welded Steel Tubing for Heat 
Exchanger and Condenser Use” fur- 
nishes useful information to manuiac- 
turers and users of all types of heat 
transfer equipment. To speed deliv- 
eries of tubing, suggestions are made 
as to the information which should be 
given when ordering. Manual also 
includes fabricating data and tables of 
tube properties, for use in calculating 
surface areas, carrying capacities, dis- 
placements, etc. Formed Steel Tube 
Institute. 


WATER TREATMENT 


34 Water Conditioning System — 
New bulletin describes the techni- 
cal water conditioning system which 
provides individual formulas to fit 
every water type. Said to provide a 
special balance of water properties that 
overcome scale, foaming, pitting, cor- 
rosion, caustic embrittlement. Water 
Treatment Co. of America. 


35 Chemical Treatment of Boiler 

Water—That is the title of Betz 
Technical Paper No. 84 which presents 
a helpful discussion of the causes of 
boiler scale, corrosion, carryover and 
embrittlement. Also deals with the 
applications and limitations of commer- 
cial chemicals employed for the correc- 
tion of these difficulties. W. H. and 
LD Betz, 


Carbite Softener — Bulletin 4021 

describes the many uses of the 
newly developed carbonaceous zeolite 
softeners, particularly as pertains to 
the treatment of boiler feed water sup- 
plies. Also tells about the chemical re- 
actions and general arrangement of the 
equipment, the results to be achieved 
and application to different water sup- 
plies, and other pertinent information 
that is of value to engineers. Cochrane 
Corp. 
37 Improved Proportioning Equip- 

ment—New 8-pg bulletin tells 
about construction, operation and ap- 
plication of the improved Nelson 
chemical proportioning pump. De- 
pendent only upon the pressure surges 
developed by a master reciprocating 
pump, this synchronized drive pump 
is otherwise entirely self-contained. 
Complete dimensions, capacities and 
operating data, together with a thor- 
ough discussion of the unique Nelson 
valve and packing construction, are 
presented. D. W. Haering & Co., Inc. 





MISCELLANEOUS 


38 Waste Heat Units—Bulletin WH- 
100 tells how Maxim waste heat 
units combine silencing, spark arresting 
and the utilization of waste exhaust 
heat to produce steam or hot water. 
The Maxim Silencer Co. 
39 Engineering Progress — Hand- 
somely illustrated 64-pg book, 
with 212 photos and ee re 
1942 progress made wit is-Chal- , 
mers "hewee and air compressors, Select the right bearing metal for the service, follow 
steam turbines, motors, generators, accepted methods of preparing the shell and pouring the metal, 
switchgear, feedwater treatment and keep bearings well lubricated ‘and free from dirt and your bearing 


other power equipment. A handy ref- é ; = 
erence book for engineers, technicians, troubles will become a thing of the past. While normal wear 
executives in government aand_ busi- is to be expected, there is no excuse for cracked, squeezed and 
ness. Allis-Chalmers Manufacturing “frozen” bearings. The five points listed below have been found 
Co. to be effective in helping to eliminate common causes of bear- 
& Leather Packing Handbook — . tie 
Fundamentals of Hydraulics and 
Place for Packings—Leather and Com- 
pression Packings—Different Types of 
Leather Packings—Cup Leathers — 
U Leathers are among the subjects CSG . 
discussed in a new and helpful hand- ‘ ’ Pour bearing metal at the cor- 
book issued by J. E. Rhoads & Sons. Nan a 9 rect temperature ... the pot 
4i Insulating Varnish—Valuable in- should be pyrometer controlled 
formation on baking and vacuum , or best results. Use only new 


im ati f electrical units with a 
id aman tor ‘ metal: addition of scrap of a 


insulating varnish is available in the Z 
new colorful 6-pg folder on Dolph’s utely clean...free of old metal, different formula 


Synthite PG-1 clear baking varnish. As il, dirt, scale and rust. All will change char- 
this varnish cures by heat-induced anchor holes and grooves acteristics of the 
chemical polymerization, it will not hould be well cleaned... by babbitt. 

resoften even under the heat developed hand if necessary. . 

or some types of units. John C. Dolph 


0. 
42 Standard On Mineral Wool In- 

sulation—Published in booklet . 
form is Commercial Standard CS105- Babbitt metals are me- 
43, Mineral Wool; Loose, Granulated chanical mixtures and 
or Felted Form, In Low-Temperature tend to separate if left 
Installations. It covers both cold stor- alone. Stir over and over 


age area and pipe line mineral wool 
insulation; also includes recommenda- ..-not around and around. 


tions by engineers of the refrigeration To prevent cooling of 
sale , ol Industrial Mineral metal in ladle, 
ool Institute. & 
43 Tube and Hose Fittings — The A el ly — 
g close 
new Weatherhead Catalog Sup- th 
plement, eight pages in all, is a cross together. 
section of five lines of piping products. 
First comes a showing of aviation 
tube, pipe, universal and hose fittings. 
The valves, fittings, and accessories 
manufactured for the refrigeration in- 
dustry are described in another section. 
The Weatherhead Co. 
Vapor Cleaner—New folder de- 
scribes Dee Tee vapor cleaner for 
removing all worn lubricants, dirt, grit 
and moisture. Simplifies the work of 
cleaning machinery gear cases and en- 
closed transmissions, oil reservoirs and 
lines, heat exchangers, etc. Circo Prod- 
ucts Co. 
45 Packing Selection Data — Free 
_ book “Quaker Packing” con- 
tains data covering every packing need 
one ee air, gas, —_ - bs ae 
ammonia, acid, gasoline, asphalt and tar 
products. Quick and easy recommenda- NEW BULLETIN 
tion tables will aid you in solving your These and many other helpful hints are 
packing problems. A copy should be in treated at length in our new 8-page bulle- 
every engineer’s library. Quaker Rubber tin. Why not write for a copy today... 
Cor no cost... no obligation. 


arge enough to hold all the 
metal needed to pour entire 
bearing at one time. Pouring 
00 quickly prevents airin mold | 
rom escaping and causes 
blow holes or seams in lining. © 


GENERAL 
USE 


Open Steel Flooring—Many in- 

stallation views, specification sug- 
gestions and table of safe loads for 
open steel flooring and steps are con- 
tained in new Bates Catalog No. 43-44. 
A valuable book for those planning 
Strong, safe, clean floors for power 
houses and industrial plants. Walter 
Bates Co., Inc. 
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Provide cross-flow of gases 
over tubes for maximum 
heat-transfer 


Tapered gas passes and 
curved surfaces streamline 
the gas flow and maintain 
gas velocity for efficient heat- 
extraction 


Draft losses materially re- 
duced by elimination of eddy 
currents, bottlenecks and 
dead gas pockets 


Less steam used in cleaning 
because soot blowers are 
used less often, and more 
effectively 

Applicable to any design of 
water-tube boiler, fired by 
any fuel 

Each installation is designed 
on the basis of 25 years 
experience in this special- 
ized branch of engineering 


Installed by skilled mechanics 


Ask for bulletin BW 40 
giving valuable data 
on modern baffle-wall 
constructions — free 
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Bureau of Reclamation, Denver, 
Colo., has secured permission to install 
another generating unit at Grand Coulee 
hydroelectric power plant, Grand Coulee, 
Wash., comprising unit No. 7, to pro- 
vide increase of 108,000 kw in present 
output. This project will be carried out 
at early date. 


Pumping Stations 
to Cost $500,000 


STANOLIND Piree Line Co., Philcade 
Building, Tulsa, Okla., has authorized 
extensions in four main pumping stations 
used for pipe line service in Northern 
Texas district, located at Cresson, 
Bowie, Grayford and Lakenon, respec- 
tively. Project will include installation 
of additional pumping machinery and 
auxiliary equipment for large increase in 
present booster service for main gaso- 
line pipe line operation, and is reported 
to cost approximately $500,000. It is 
said that project will require close to 
12 months for completion. Company 
office, Fair Building, Fort Worth, Tex., 
will supervise program. Company is a 
subsidiary of Stanolind Oil & Gas Co., 
same addresses noted. 


Water Conference 


THE FourtH ANNUAL WATER Con- 
FERENCE of the Engineers’ Society of 
Western Pennsylvania will be held at 
Hotel William Penn, Pittsburgh, Pa., 
November 1-2, 1943. Tentative program 
of papers to be presented at the Confer- 
ence is, New Methods of Testing Oxy- 
gen in Boiler Feedwaters in the Presence 
of Nitrites by Harold Staley, Cochrane 
Corp., Philadelphia, Pa.; Approval Test- 
ing of Naval Deaerating Feedwater 
Heaters by R. C. Adams, Naval Experi- 
ment Station, Annapolis, Md.; Paper on 
Corrosion (Title Jater) by L. F. Collins, 
Detroit Edison Co., Detroit, Mich.; 
Anaerobic Corrosion by A. E. Griffin, 
Wallace & Tiernan Co., Newark, N. J.; 
Development in the Application of Geo- 
physics to Ground Water Problems by 
Dr. Carl A. Bays, Illinois State Geologi- 
cal Survey, Urbana, IIl.; The Treatment 
of Cooling Waters by L. Drew Betz, 
W. H. & L. D. Betz Co., Philadelphia, 
Pa.; Experimental Studies of Boiler 
Scale by J. A. Holmes, National Alumi- 
nate Corp., Chicago, Ill.; Paper by E. W. 
Scarritt, Elgin Softener Corp., Elgin, 
Ill.; Operating Data on Accelerator Soft- 
eners and Clarifiers by A. C. Embshoff, 
Infilco Co., Chicago, Ill.; Paper by J. J. 
Felsecker, Graver Tank & Mfg. Co.,, 
East Chicago, Ind.; and Latest Develop- 
ments in the Removal of Cations and 
Anions from. Water by Demineralizing 
by H. L. Tiger, The Permutit Co., New 
York, N.Y. 


Joint Fuels Conference 


THE Joint Fuets CoNnFrerENCE of the 
American Institute of Mining Engineers 
and American Society of Mechanical 
Engineers to be held at the William Penn 
Hotel, Pittsburgh, Pa., on Thursday and 
Iriday, October 28 and 29, will include 
the following: four technical sessions: 
Coal Research, Mining Management, Oil 
and Gas, and the War Program as it per- 
tains to fuels. “Coal Faces Post-War 
Adjustment” by R. M. Weidenhammer 
of Brooking Institute, and “Laboratory 
and Field Tests on Coal-in-Oil Fuels” 
by J. F. Barkley and L. R. Burdick of 
the U. S. Bureau of Mines and A. B. 
Hersberger of Atlantic Refining Com- 
pany, are only two of the many papers 


included in the program. 
ode 
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Consult us for: 


Radial Brick Chimneys 
Common Brick Chimneys 
Ornamental Chimneys 
Linings for Steel Stacks 


Chimney Repairs 
and Extensions 


Installing, Repairing 
Lightning Rods 


AMERICAN CHIMNEY 
CORPORATION 


147 Fourth Ave., New York City 


BRANCHES: BOSTON, MASS. 
PHILADELPHIA, PA. @ PITTSBURGH, PA. 
CLEVELAND, O. @ DETROIT, MICH. 











OUR MEN NEED 
* BOOKS * 


SEND = 
ALL YOU CAN SPARE 


That book you've enjoyed— 
pass it along to a man in 
uniform. Leave it at the near- 
est collection center or public 
library for the 1943 VICTORY 
BOOK CAMPAIGN. 
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Keep on striking 
while the Iron is hot 


The continuous, tremendous blows that the Allies are 
delivering daily will some day accomplish what we are 
all longing for—the end of the War. 

It is imperative that there be no loss of effort by Indus- 
try anywhere. Let every worker realize the necessity of 
giving full effort every working day to keep the arms, 
munitions, food and all supplies moving constantly to 
wherever our Armed Forces need them. 


INDUSTRIAL RUBBER GOODS 


Have you ever seen a list of rubber articles that is neces- 
sary to keep the vast War machine in smooth operation? 
Surely a most imposing one. 

The Rubber Manufacturers, by their whole-hearted 
effort and an initiativeness that is unparalleled, have an 
Industry that is turning out vast supplies which, until a 
short time ago, would have been considered impossible. 

Various officials of many branches of the Government 
have recognized and acknowledged the magnificent 
part the Rubber Industry is taking in the War Program. 


of Quality Rubber Products 


This Trade Mark is back of all Quaker Quality Industrial 
Rubber Products: Rubber Belting, Hose for every conceivable 
purpose, Rod and Sheet Packings and Moulded Items. 


Careful planning by our executives, which utilizes our 
production facilities to the best advantage enables us to furnish, 
in fair volume, rubber products for the civilian trade after 
supplying the Government with the vast quantities they need. 


When Industrial Rubber Goods are required, consult Quaker. 
Constant touch by our special representative in Washington 
keeps us fully informed in these days of rapidly changing con- 
ditions. If there is a way to get it done Quaker will do it. 


BUY MORE WAR BONDS 


QUAKER RUBBER CORPORATION 


Main Office and Factory: PHILADELPHIA 
NEW YORK - CLEVELAND - CHICAGO - HOUSTON 


Western Territory 
QUAKER PACIFIC RUBBER COMPANY .« San Francisco « Los Angeles 





Get this DSCO 


CALCULATOR FREE 


@ A simple, time-saving slide rule that shows 
expansion in 100 feet of pipe—for various ma- 
terials and temperature ranges. Abbreviated 
steam table printed on face of calculator. No 
computations necessary —no handbooks — no 
chance of errors. 


Example How to find expansion in 140 
feet Wrought Iron Pipe with highest temperature 
corresponding to 100 lbs. steam pressure (by 
gauge) and lowest temperature 0°. 








READ 2.85” OPP. 
Al 


RROW 
s correspondin tom, oppo- 
than 340° ( a- Slot at bottom, Of) 3s 
ae highest temper ite arrow reads ~ 
(the g ° (the -— 100 feet of pipes 


SET 3.40° OPP. - _— 

= . 
Temperature . 
is a little le 


0° 
pond = = slide opposite 0 
ui 


dy. 
lowest temperature) on the body 








N\ 


140° 
READ 4” OPP. 
OPP. ARROW teNGTH ; 
i 100 feet 
” (the expansion per. ied 
a bg 2.88" (Column marked “Tota 
yr for 140 feet. 


Set 9.85” 


n calculator 
3m the slide oP’ 
pansion” reads 


Jés FREE mail the coupon 


We will send you an ADSCO Expansion Calculator that 
will tell you HOW MUCH the expansion will be — also 
ADSCO Catalog that will tell you HOW TO PROVIDE 
FOR IT. . 


Fee wse e222 Sse eee eee ee 


AMERICAN DISTRICT STEAM COMPANY, N. Tonawanda, N. Y. & 


4 ¢Please send me ADSCO Expansion Calculator—also ADSCO q 
3 Expansion Joint Catalog. 


A 


Name. 





Company 





a Address 
ee ee ee 
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NEW 
ENGINEERING 
BOOKS 


Industrial Chemistry. By Emil R. 
Riegel. Size 6 by 9 in., 861 pp, cloth 
binding. Published, 1943, by Reinhold 
Publishing Corp., "330 W. 42nd St. 
New York, N. Y. Price $5.50. 

Preparation of the text for the 
fourth edition of this splendid book 
fell within the present war period. 
Nevertheless, because of the coopera- 
tion of those consulted for specialized 
information, not a single project had 
to be abandoned for lack of reply. 
The book, according to its subtitle, is 
an elementary treatise for the student 
and general reader and should prove 
invaluable to any engineer not a chem- 
ist who needs information about the 
various chemical processes employed 
in all industries, the products resulting 
from them and the general principles 
and apparatus employed in producing 
them. The book is very well illus- 
trated with diagrams of apparatus, in- 
teresting photographs, charts and maps 
of mineral or chemical deposits. 

The general scheme of the book 
in the fourth edition is unchanged. 
Two chapters have been rewritten, 
those on paper and pulp and on syn- 
thetic textile fibers. The chapter on 
Portland cement has been brought up 
to date by a thorough revision. The 
chapter on rubber includes the new 
developments in synthetic rubbers as 


well as the latest advances in working 
natural rubber. The many innovations 
in petroleum technology called for 
much space, so that clear and adequate 
statements on aviation gasoline, on 
alkylation, on the Houdry catalytic 
process and other topics could be in- 
cluded. The bottleneck in our TNT 
manufacture, says the author, will not 
again be toluene, thanks in part to 
the process of hydroforming petroleum 
fractions. 

Space is lacking for a complete list 
of the chapters, but they cover such 
interesting subjects as: Fuels; radium; 
acids; distillation of hard wood; 
processes based on the activity of 
yeasts and bacteria; petroleum and its 
products; photographic plates, films 
and papers and so on. There are 
interesting chapters on appliances used 
by the chemical engineer, on instru- 
ments of control, materials of con- 
struction, and on the well-known and 
commonly-used metals. 

Contributions to the Metallurgy of 
Steel—No. 10. Size 6 by 9 in.; 76 pp; 
paper bound. Published, 1943, by the 
American Iron and Steel Institute, 350 
Fifth Ave., New York, N. Y 

As a means of further conserving 
chromium, nickel and molybdenum, 
and to make the most complete use 
of the quantity of those elements de- 
rived from scrap, the NE 9400, 9500 
and 9600 series of steels were formu- 
lated and adopted in the latter part of 
1942. These steels have already taken 
their place in the melting schedules of 
the steel producing plants and in the 
users’ specifications. A considerable 
tonnage, particularly of the 9400 series, 
has already been made and used with 
most satisfactory results. 


In order to accumulate certain me- 
chanical property data concerning 
these steels as promptly as possible, 
the members of the Technical Com- 
mittee on Alloy Steel of the American 
Iron and Steel Institute inaugurated a 
cooperative program involving the 
making and testing of heats represent- 
ing the most popular carbon ranges 
of the new steels. The results of 
this program are reported in this 
booklet. In order to expedite the pro- 
gram as much as possible, it was 
necessary to confine the work to 300-Ib 
electric arc furnace heats, as it was 
impossible to secure commercial open 
hearth or electric furnace heats in all 
of the grades desired. Consequently, 
nine heats representing NE 9420, 9430, 
9440, 9442, 9540, 9630, 9640, 9642, 9650 
were melted in a 300-lb arc furnace. 
The ingots were forged to 4 by 4 in. 
billets and subsequently rolled into 
1% and % in. squares and tested. 

The Committee points out that the 
data presented in this book are only 
single heat results and are intended to 
show only approximate properties. 

The Engineer’s Manual of English. 
By Sypherd, Fountain and Brown. 
Size 5 by 7% in., 503 pp, cloth bound. 
Published, 1943, by Scott-Foresman 
& Co., 623 South Wabash Ave., Chi- 
cago, Ill. Price $2.50. 

In this revised edition of a book 
familiar to the present generation of 
engineers, every attempt has been 
made to bring it up to date and in- 
corporate practical illustrative exam- 
ples and other material. The book was 
originally written to serve both as a 
textbook for engineering college stu- 
dents and as a reference book on usage 
for practicing engineers. 
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SAVES OIL - SAVES EQUIPMENT 


* * 


* Ww * 





AOR OS REQUIRING ACID CORRECTION, 





Today lubricating oils on turbines and, similar 


equipment are doing double duty. 


Production 


hours are longer... oils don’t get a chance to rest 
or cool off. As a result acids and sludge build up 
- « « causing oils to be discarded or resulting in 
scored bearings, sludge formations in cooler tubes 
and machine pockets or governors. To help over- 
come these conditions, Bowser announces the new 
Oil Conditioning Unit. To acid-correct oils now in 
use. ... to retard the formation of acid and sludge 
in new oils. Especially suited for auxiliary use 
with Bowser Type A and similar gravity filters... 
with Precipitation tanks ... or, under some condi- 
tions, may be used alone. Extremely simple to 
install and to operate. 





and BOWSER OIL CONDITIONING UNIT 
FOR TURBINE & SIMILAR OILS 


x STAMPS y 
a 


£10010 


FORT WAYNE 


S. F. BOWSER & COMPANY, INC. 


INDIANA 


CONTROL SPECIA “is TS = SINCE 1885 





METERING - DISPENSING: STORING-LUBRICATING - FILTERING: DISTILLING 
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KEEP YOUR INSULATION DRY 


by using the Under- 
ground Pipe Conduit 
that has an Internal 
Channel Drain, namely 


THERM-O-TILE 


Reg. U. S. Pat. Off. 


Sturdy 

monolithic 

concrete base. 

_ . No. broken stone fill. 

No bell joints. Cord nsate 

pockets cannot form. Powerful 

; arched construction, etc., yet competi- 
tive in final cost. Ask for Bulletin 381. 


Sold and installed by Johns-Manville Construction Units in all 
Principal Cities. See our page in Sweet’s or The Heating Guide. 


H. W. PORTER & CO., Inc. 


829E Frelinghuysen Ave. Newark, New Jersey 


Without obligating us in any way, [] Please send Bulletin 381. 
Send representative. [] Enclosed is a sketch, with principal 
ata of » prospective job. on which we shall be glad to have 
your [] comments, [J quotations. 
Clip your name, firm, and address to this ad; tear out with the 
checked squares above, mail; and you will hear from us promptly. 








Reliance Gage Cocks 


tine 


50 ; Don’t waste precious hours 


tinkering with worn out parts 


HAT YOU CALL the “battle of production” is 
a battle of minutes and hours, too—and it 
calls for saving time wherever you can. For in- 
stance —it pays to have sizzle-proof Gage Cocks 
on the water columns—cocks you can depend on 
for long, trouble-free service. e This economical 
Reliance Weighted Gage Cock does its job like a 
soldier on moderate pressures—closes leak- 
proof every time it’s tested. After long wear, 
it’s an inexpen- 
sive and easy job 
to renew either 


monel seat or 


WITH 


SIMPLEX 


TYPE MS METERS 


THE FLOAT MAKES 
THE DIFFERENCE! 


The famous Ledoux bell-shaped float 
used in Simplex MS meters, auto- 
matically extracts the square root 
of the law of flow. As a result the 
float moves in direct proportion to 
the rate of flow. 


WHAT DOES THIS MEAN TO YOU? 


1—Evenly spaced charts—this 
means easy reading at both low 
and high rates. 


2—A continuous type integrator is 
used—eliminating intermittent 
integrator movement. 


3—Accuracy—the float directly 
connects to the pen arm which 
assures consistently high accu- 
racy at low, intermediate, and 
high rates of flow. 


4—Flimination of friction producing 
cams and levers (it floats in 
water on mercury). 


5—The precision machined hard 
rubber float is not affected by 
changes in temperature, nor by 
the type of liquid. 


Movement of this specially designed 
float is caused by differential pres- 
sure from high and low pressure 
taps at Orifice plate, flow nozzle or 
Venturi tube. There are many varie- 
ties of Simplex type MS meters. 
Write today for your copy of Bul- 
letin 52 describing in detail Simplex 
type MS meters. 


SIMPLEX VALVE & METER CO. 
6783 UPLAND STREET, PHILA. PA. 





Type MS Meters for 
service as a flow in- 
dicator, recorder, in- 
dicator and recorder, 
tn: 4, and Sen bes Di. A 
recorder and totalizor, 
Sean clé, 4, J, 








or 5 
and ftotalizor. 





Bell-shaped floatis sen- 
sitive tosmallestchange 
in diff. pressure and di- 
rectly transfers ittopen, 
pointer, and totalizer. 


Catalog No.310,/2" 
Catalog No.311,74" 
Rated 250 lb. w.s. p. 


hard copper pencil. 





The Reliance Gauge Column Company 


5902 Carnegie Avenue Cleveland, Ohio 
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Books for such a double purpose 
are always difficult to write, for the 
undergraduate engineering student 
must always be trained in expressing 
his ideas, whereas he does not have 
very much to express, while, on the 
other hand, the practicing engineer 
must be concerned primarily with the 
technical content of what he has to 
say. Furthermore, and especially in 
regard to his letters, technical articles, 
bulletins, and the like, the engineer 
frequently finds that a number of other 
people have something to say about 
the way he expresses technical facts. 

However, despite this difficulty, the 
revised edition of this book comes 
closer to hitting both targets than a 
number of others we have seen. 

The first chapter, on general prob- 
lems, discusses objectivity in technical 
writing, adaptation to reader, steps ith 
preparation, devices for documentation. 
This includes some good comments on 
taking notes, use of indexes, hand- 
books and magazines and similar de- 
tails. Elements of the whole compo- 
sition, that is paragraphs, sentences 
and words, are discussed in detail in 
Chapter 2. Mechanical details, such 
as punctuation, use of technical abbre- 
viations, hyphenation, writing of num- 
bers and uses of capitals are described 
in Chapter 3. Chapter 4 is devoted 
entirely to the details of correspond- 
ence, and Chapter 5 to report writing. 

In Chapter 6 on writing for techni- 
cal journals, some good typical exam- 
ples are given of various types of writ- 
ing found in recent publications. The 
comments on how to do it are sound 
enough as far as they go. But, on 


the whole, they fail to tell a practic- 
ing engineer most of the things he 
needs to know for this purpose. They 
would, however, help the undergrad- 
uate student. 

There are good chapters on specifi- 
cations and patents and a chapter on 
the writing of bulletins and catalogs. 
Preparation of the latter depends so 
much on the particular policies of an 
individual company, and the way in 
which its sales and advertising organ- 
izations prepare its technical literature, 
that it is difficult to be specific about 
this subject. 

This writer was much pleased to 
note that in the chapter on public 
speaking, Appendix B, this book highly 
recommends a study of Professor S. 
Marion Tucker’s fine book, Public 
Speaking for Technical Men. We 
wish that caution had also been given 
against one of the principal faults of 
engineering speakers and_ writers; 


namely, ‘‘back-to-the-amoeba”  intro- 
duction.—C.R.E. 
Hardness. By D. Landau; 1943; 


first edition. Size 6 by 9 in.; 105 pp; 
paper bound. Published by the Nitral- 
loy Corp., 230 Park Ave., New York 
City. Sent free to interested persons. 

In this book the author, who is 
industrial applications engineer for the 
Nitralloy Corp., gives a critical ex- 
planation of hardness, dynamic hard- 
ness, and endeavors to reduce the 
quality of material known as hardness 
to dimensional analysis. Starting his 
treatise with an historical sketch re- 
garding the discovery of this quality 
of hardness, the author quickly gets 
into a discussion of definitions and 





methods of measuring variations in 
hardness of metals and describes a 
number of experiments from which 
he draws conclusions regarding the 
relationship between energy of impact, 
deformation, elastic reaction, speed of 
detent of the metal, rebound speed, and 
the dynamic hardness of the metal, 
The book is largely one of definitions 
of terms used in the science of testing 
for hardness interspersed with de- 
scriptions of testing equipment and 
methods. In his conclusion, the au- 
thor laments that the engineer-physi- 
cist is still waiting for the complete 
solution of the problem of explaining 
just what hardness is. This is a book 
that any engineer desirous of knowing 
the whys and wherefores of hardness 
of metals will enjoy reading. 

Diesel and Gas Engine Power 
Plants. By Glenn C. Boyer. Size 6 by 
9 in.; 447 pp; cloth bound. Published, 
1943, by McGraw-Hill Book Co., Inc., 
330 W. 42nd St. New York City. 
Price $4.00. 

For a number of years there has 
been a great need for a book such as 
this. As its title indicates, it deals 
primarily with Diesel and gas engine 
power plants rather than with the de- 
tails of the engines themselves. 

It is written primarily for the de- 
signer and operator of Diesel and gas 
engine power plants from material 
used for many years by the author in 
his professional work as a consulting 
engineer. It does, of course, discuss 
some engine details but only as neces- 
sary to the understanding of the plant 
as a whole. It is far more than a 
description of engine details and is in 





MERCOID 


SOLVES INDUSTRY'S AUTOMATIC CONTROL PROBLEMS 


CHEMICAL 


AUNITION PLANTS 





INDUSTRY 








GENERAL INDUSTRY 




















In the midst of high pitched activity, there is an urgent demand for safety measures. 
Pcs Automatic Mercury Switch Equipped Controls answer this demand with 
ion wherever the control of temperature, pressure, a 





WILLIAMS-HAGER 
Flanged Silent CheckValves 








ASSURE UNINTERRUPTED FLOW 


The WILLIAMS-HAGER Silent Check Valve is 
tight under every condition of service and pressure. 
Yet it assures unrestricted and uninterrupted flow of 
liquids—there are no webs to hamper the flow. It will 
operate in any position and is of rugged, simple, com- 
pact design. WILLIAMS-HAGER Silent Check Valves 
can be built of semi-steel, cast steel, government bronze, 
stainless steel or monel metal. From 1” to 20” inclusive, 
pressure-resistant to 6000 pounds, and for all liquids— 


iim including oils and chemicals. Write for complete 


are i 





of p pr 
tlguid level, low water or electrically operated 


requiring Mercoid Con- 





Defense prod work d ds special p 
trols in Explosion-Proof Housings. 


Write for complete catalog 


THE MERCOID CORPORATION + 4219 W. BELMONT AVE. + CHICAGO, ILL. 








information contained in Catalog No. 142. 





3000 Pennsylvania Ave. . . . . . Pittsburgh, Pennsylvania 
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GARRATT- HAN Co. 


OF NEW -fORK 


OF ILLINOIS E 


Van Buren St 





CHICAG( 59 — 


SUPERIOR 


AUTO-TITE 


MOEA LE 


In all installations where rotating 
equipment carries steam, air or 
liquids Superior Auto-Tite Rotary 
Joint may be depended upon to 
maintain maximum pressure and 
flow. Simply constructed requiring 
minimum of maintenance. 






























Standard working pressures to 
250 pounds at 650 degrees—or 
designed to your specifications. 






Auto-Tite division of 


SUPERIOR RAILWAY PRODUCTS CORP. 
> 7501 Thomas -Boulevard, Pittsburgh, Penna. 

















September, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 


HERE'S THE 


FLOW RATE 


CHART 





THAT’S Nba 
ty 


GET THE WHOLE STORY 
AT A GLANCE! 


Why worry with factors and “micro- 
scopic’ low rate readings when all 
Simplex MS meters use an evenly 
spaced chart—with even gradua- 
tions from O to maximum. 


WHAT DOES THIS MEAN TO YOU? 


1—The direct reading chart with 0 
factor only assures the same high 
accuracy and ease of reading 
anywhere in the flow range from 
minimum to maximum flow. 


2—Even graduations make it easy 
to read low as well as high flows 
from a distance. 


3—Greater accuracy of chart read- 
ings from planimeter. 


4—Extreme accuracy of chart 
record is inevitable since pen 
arm connects directly with bell- 
shaped float. 


5—Special moisture proof paper 
eliminates stretching and shrink- 
age—chart cannot slip in use. 


Simplex has “engineered” the chart 
on the MS meter as well as every 
mechanical detail. This direct read- 
ing chart is made possible because 
of the unique bell-shaped float which 
extracts the square root of the law 
of flow. Here is accuracy, ease of 
recording, and ease of reading— 
yours for the using in every Simplex 
Type MS meter. There is no finer 
meter at the price. Specify Simplex 
MS meters. Write for details today. 


SIMPLEX VALVE & METER CO. 
6783 UPLAND STREET, PHILA., PA. 


MPLEX 
apa 










MS meters can be set up 
as indicator; recorder; 
indicator and recorder; 





and tot > 
recorder and ftotalizor; or 
indicator, recorder, or 
totalizor. 











12” circular chart for 
daily or weekly re- 
moval. Electric or me- 
chanical clock drive. 







reality a working manual for the plant 
designer. Many nomographic charts 
and short-cut procedures have been 
incorporated to simplify calculations 
and involved mathematical treatment 
has been purposely eliminated. 

After a general introduction dis- 
cussing the general characteristics of 
Diesel and gas engine plants, the au- 
thor discusses variable loads in power 
plants, power plant performance, eco- 
nomic studies. Then follow chapters 
on the industrial power plant, pipe-line 
pumping stations, the power plant 
building, and selecting the engine. Re- 
maining chapters discuss fuel oil, gas 
fuel, lubrication, engine cooling, intake 
and exhaust systems, piping systems, 
waste heat recovery, accessories, main- 
tenance, electrical equipment and elec- 
trical system layouts. The final chap- 
ter covers equipment testing. 

This book should be of the highest 
value to the power plant designer be- 
cause it is talking about the most 
modern practice from the point of view 
of one who actually uses it. It should 
also be of great value to operators of 
Diesel plants in showing them the rela- 
tion between various components of 
their plants. 

Wherever bibliographies of the 
latest texts and articles would be use- 
ful, they are inserted at the end of the 
various chapters. 

Dictionary of Science and Tech- 
nology. By Maxim Newmark. Size 
6 by 9 in.; 386 pp; cloth bound. Pub- 
lished, 1943, by Philosophical Library, 
Inc., 15 East 40th St., New York, N. Y. 
Price $6.00. 


Here is another of the recent books, 
like Mayer’s Chemical-Technical Dic- 
tionary noted in our April issue, that 
are dictionaries in a limited sense only, 
because they provide the equivalent 
of a word in several languages but do 
not define the word itself. In this 
particular dictionary the words are first 
indexed in English, followed by their 
French, German and Spanish equiva- 
lents. The book contains 10,000 cur- 
rent terms in the English language 
most frequently used in the physical 
sciences and their applied fields, to- 
gether with separate indices in French, 
German and Spanish, conversion tables 
and technical abbreviations. 

For example, in the main section 
of the book, looking up superheater 
we find it followed by surchauffeur 
(French), Uberhitzer (German) and 
sobrecalentador (Spanish), each of 
these being listed in the appropriate 
index in the back of the book. This 
book should prove valuable for en- 
gineers and others in business, particu- 
larly at the present time, in translating 
technical and scientific terms. 

Loss of Head in Flow of Fluids 
Through Various Types of 1% In. 
Valves—Bulletin No. 24, By Wallace 
M. Lansford. Price 40 ct. 

Effect of Cold Drawing on Mechan- 
ical Properties of Welded Steel Tubing 
—Bulletin No. 27. By Winston E. 
Black. Price 40 ct. 

Pressure Losses in Registers and 
Stackheads in Forced Warm-Air Heat- 
ing—Bulletin No. 32. By Alonzo P. 
Kratz and Seichi Konzo. Price 65 ct. 


Tests of Composite Timber and 
Concrete Beams—Bulletin No. 38. By 
Frank E. Richart and Clarance B. 
Williams, Jr. Price 65 ct. 

These four bulletins, each 6 by 9 in., 
have been published during 1943 by the 
University of Illinois Engineering Ex- 
periment Station, Urbana, Ill. as a 
result of investigations in the labora- 
tories of that institution. In each of 
the bulletins is given the object and 
scope of the investigation, a detailed 
description of the method of testing, 
results secured by the test, and a dis- 
cussion of these results. They have 
all been prepared and released by the 
University as authentic information on 
the subjects treated and should be 
found helpful in solving many design 
and operating problems. 

Proceedings of the Midwest Power 
Conference. Volume VI, 1943, 6 by 9 
in., 232 pp; paper bound. Published 
by the Midwest Power Conference 
through its sponsor, the Illinois Insti- 
tute of Technology, 3300 Federal St., 
Chicago, Ill. Price $2.00. 

These proceedings contain all the 
addresses and papers presented at the 
Midwest Power Conference held in 
Chicago in April, 1943, together with 
the complete registration list. 

Altogether 29 papers appear in the 
proceedings which may be grouped under 
such general headings as: Power plant 
practice, electrical distribution, industrial 
power plants, plant protection, plant 
maintenance, Diesel power, fuels and 
combustion, and army engineering. 





While Traffic Rolls 


Roll a drum of INSTANT-USE over the hole in the floor—remove 
the lid—shovel out enough to fill the hole—tamp smooth—and open 
the spot to regular traffic, immediately, without waiting. 





In renewing the disc, 
note how easily and 
quickly the Vulcodisc 
Jiffy Dise Holder 
slips off the stem 
head. Only the disc 
lock nut to remove 
and the old disc is 
off and replaced in a 
jiffy. 


You'll have a tough, solid, permanent Dense without being bri 
patch that formerly took 24 ates to get. tle—tough, yet resilient, 
This rugged, new plastic bonds tight to old i Vulcodise will not swell, 
concrete, withstands extreme loads. Keep = warp or soften—in fact 
a drum on hand. Immediate shipment. ? its absorption is less than 
1 per cent. . . That 
why an old Vulcodise 
comes out of the disc 
holder as easily as a new 
one goes in. No need for 
hammer and chisel to cut 
the disc out in pieces— 
distorting and disfiguring 
the holder. 


Write for descriptive bul- 


“THE D. T. WILLIAMS VALVE CO. 


Cincinnati, Ohio 


REQUEST DESCRIPTIVE FOLDER 
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Make Your Power Plant Building Dollars Buy 
Leakproof, Long-Lasting Construction .. . 


WE take pardonable pride in the fact that 
100% of Connery output is going to war pro- 
duction projects. And we feel certain that the 
many plants using (and planning to use) 
Connery's Improved Expansion Stiffened Con- 
struction for stacks, breechings, ducts, etc., 


Recent Installations 


NEW HAMPSHIRE GAS & 
ELECTRIC CO. 
PORTSMOUTH, N. H. 
UNITED ILLUMINATING CO. 
BRIDGEPORT, CONN. 
ROCHESTER GAS AND 
ELECTRIC CO. 
ROCHESTER, N. Y. 


INDIANAPOLIS POWER & 
LIGHT CO 


INDIANAPOLIS, IND. 


CONSOLIDATED GAS ELEC. 
As government priority construction slackens, | * “MT P% Coiore mo. 
however, we will be in a position to offer old | VIRGINIA PUBLIC SERVICE 

d new customers specific hel their prob ge geen pann 
” pecitic help on their prob- | ys. NAVAL TRAINING STA- 


lems of power plant construction. TION — GREAT LAKES, ILL. 


HENRY DISSTON SONS 
CONNERY CONSTRUCTION CO. 


PHILADELPHIA, PA. 
Second and Luzerne Sts. Philadelphia, Pa. 


RY CONSTRUCTION 


PHILADELPHIA, PA. 


won't mind if we give our best to "our first 
customer," Uncle Sam. 














5 Reasons Why We Measure 
OEE Sood 
Get Y 


Do You Know What 


“Auxiliary Operated means? 
This ATLAS 
Float Valve 

is 


“Auxiliary Operated” 


For that reason it is superior 
in every way to ordinary float 
valves. The float shown here 
merely “Pushes a Button” ard 
then SUPPLY PRESSURE does 
the actual heavy work of valve 
manipulation. It is guaranteed 
to be positively drop tight. 

The auxiliary valve does not have to move more than % in. to 
open fully or close the main valve. Result: Extremely sensitive and 
accurate operation. Can be installed within the tank or in the sup- 
ply line outside the tank and operated by a float in the tank. Strong 
and durable. Sizes %” to 10”. Globe or angle. Screwed or flanged. 
Complete data on request. 

We make regulating valves for every service. See list of leading 
products below. 


At LAS VALVE COMP, 


REGULATING VALVES FOR EVERY SERVICE 
291 South Street Newark, N. J. 


Representatives in Principal Cities 
Please send information on the following Atlas Products without 
obligating me in any way: 
p — ee —_ 0 ee ee O Thermostats 
mpbell Boiler Fee amper Regulators 
Water Regulators O Pump Governors C) Batenced Valves 
Ci Temperature Regulators () Oil Control Cocks O Control Valves 
© Reducing Valves © Pressure Regulators O Humidity Controllers 


Clip your name, firm, and address to th’s ad; tear out with the checked squares 
above, mail, and you will hear from us promptly. 


1 100% automatic. 


2 No pumps, valves, or auxil- 
iary units needed to read them. 


3 Models available so that readings 
tan be taken remotely from or 
directly at the tank. 


Angle, Fig. 214. 
Globe, Fig. 214a. 





Accuracy unaffected by specific 
gravity of tank liquid. 


5 Approved for gauging hazardous 
liquids by Underwriters’ Labora- 
tories and other similar groups. 





Write for complete details 


rue LIQUIDOMETER cone 


36-31 SKILLMAN AVE., LONG ISLAND CITY, N.Y. 
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Power Plant 
Construction News 


Ala., Decatur—Goodyear Decatur 
Mills, manufacturer of tire fabrics, a 
subsidiary of Goodyear Tire & Rubber 
Co., Akron, Ohio, plans installation of 
electric power equipment in new one- 
story addition, about 280x520 ft. Cost 
reported over $800,000, with machin- 
ery. Erection will begin soon. 

Ariz., Phoenix—Goodyear Aircraft 
Corp., Litcheld Park, Phoenix, manu- 
facturer of airplane products, plans in- 
stallation of electric power equipment 
in one-story addition, about 220x250 
ft, for which superstructure will begin 
soon. Cost reported over $500,000. 
Company is a subsidiary of Goodyear 
Tire & Rubber Co., Akron, Ohio. 

Calif., Los Angeles—Western Gear 
Works, 2600 East Imperial Highway, 
Lynwood, Los Angeles, manufacturer 
of gears, transmissions, etc., plans in- 
stallation of electric power equipment 
in connection with expansion in local 
plant for increased production for 
Government. Cost estimated about 
$350,000, with financing by Defense 
Plant Corp., Washington, D. C., Fed- 
eral agency. Main offices of company 
are at 417 Ninth St., South, Seattle, 
Wash. 

Ill., Hines—United States Engineer 
Office, War Department, 222 North 
Bank Dr., Chicago, Ill., has plans for 
new boiler house for Area C, at re- 


cently completed addition to Hines 
hospital, Hines. It is understood that 
bids will be asked soon. A. Epstein, 
2001 West Pershing Rd, Chicago, is 
engineer. No estimate of cost an- 
nounced. 

Iowa, Cherokee—Farmers’ Produce 
Co., Cherokee, plans boiler house in 
connection with proposed new one- 
story poultry processing and packing 
plant on local site, now being selected. 
Power equipment will be installed for 
plant service. Entire project is re- 
ported to cost close to $50,000. Wil- 
liam Buettler, Insurance Exchange 
Building, Sioux City, Iowa, is architect. 

Md., Baltimore—Hinde & Dauch 
Paper Co., 3400 East Biddle St., manu- 
facturer of corrugated boxes and con- 
tainers, has approved plans for one- 
story addition to boiler house at plant, 
to include installation of additional 
equipment for increased capacity. No 
estimate of cost announced. 

Mass., Boston—Meisel Press Mfg. 
Co., 944 Dorchester Ave., now in pro- 
duction for Government, will carry out 
expansion in plant, with installation of 
machinery and electric power equip- 
ment for considerable increased out- 
put. Cost estimated about $150,000, 
with financing provided by Defense 
Plant Corp., Washington, D. C., Fed- 
eral agency, in that amount. 


Mich., Wyandotte — Pennsylvania 
Salt Mfg. Co., Wyandotte, plans in- 
stallation of electric power equipment 
in connection with proposed rebuilding 
of portion of chemical works at Wyan- 
dotte, recently destroyed by fire, with 
loss reported in excess of $400,000, 
Main offices are in Widener Building, 
Philadelphia, Pa. 

Minn., Winona — Northwest Fiax 
Industries, Inc., John A. Johnson, 
president, Winona, plans installation of 
electric power equipment at new flax- 
straw processing mill on local site, for 
production for Government. A _ boiler 
house is planned. Entire project will 
cost about $215,000, with financing pro- 
vided by Defense Plant Corp., Wash- 
ineton, D. C., Federal agency. Work 
will be placed under way soon. 


Mo., St. Louis—Department of Pub- 
lic Utilities, City Hall, Max H. Doyne, 
director, plans new steam power 
plant at Chain-of-Rocks pumping sta- 
tion, with installation of boilers, pumps 
and auxiliary equipment for large 
capacity. Cost reported over $900,000. 
Additional pumping machinery and 
auxiliaries are planned at Howard 
Bend pumping station, to increase out- 
put of plant by about 60,000,000 gal 
per day. Cost estimated approximately 
$350,000. This is part of a general 
expansion and improvement program 
for water system, to cost about 


$2,800,000. 


Mo., Springfield — Domino Maca- 
roni Co., Springfield, plans installation 
of electric power equipment in connec- 
tion with proposed rebuilding of proc- 
essing and packing plant, recently de- 
stroyed bv fire, with loss reported close 
to $100,000, including machinery. 











> 


Made in various sizes, 
shapes and grades to 
meet all commutator 
and slip rings require- 
ments. 


GRIND YOUR COMMUTATORS 
with MARTINDALE COMMSTONES | 


Now more than ever Commstones are needed for 
faster, better and more economical motor miain- 
tenance. Martindale Commstones cut copper faster 
than a turning tool saving over 80% of the time re- 
quired to turn a commutator in a lathe and over 
75% of the cost. Prompt deliveries on stock sizes. 


= 





<7 


aaarinnel 


7 


aD 
Boiler Feed Water Controllers 


maintain a constant water level 
in your boilers, feeding them 
in proportion to evaporation. 


Let us send you Circular E-12 


THE C. E. SQUIRES CO. 


E. 40th St. and Kelley Ave. 
Cleveland, Ohio 








Send for our new Catalog No. 24 which 
gives full information on Commstones 
and many other maintenance tools. 


THE MARTINDALE ELECTRIC CO. 
1432 HIRD Ave. ¢ CLEVELAND, OHIO 


FITTINGS DIVISION 


LADISH DROP FORGE co. 
CUDAHY [MEWAVKEE] WISCONSIN 
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Got a Control Valve Problem? 


Call on KEM 


War has curtailed our civilian manufacturing—and multiplied the 
difficulties of your job. But don’t let it get you down. If you have a 
problem involving pressure or fluid control—an installation, oper- 
ating or maintenance problem—we can save you days of work and 
worry. Call on our new VALVE PROBLEMS CLINIC. All the 
know-how of 65 years of specialization is yours for the asking . . . 
no charge, no obligation, no red tape. Whether or not you are using 
K & M equipment . . . we invite you to CALL ON K & M. 

K & M PILOT OPERATED REGULATING AND REDUCING VALVE—>providing 
dependable close regulation for any difficult reduction service. The pilot action 


assures accuracy regardless of inlet pressure variation. Shute off tight in dead 
end service. Built for initial pressures up to 600 lbs.—twith reduced pressure 





Fig. 340 


ranges of from 2 lbs. to 80% of the inlet pressure. Sizes 2” to 12”. 


Kieley & Mueller 


ENGINEERED PRESSURE & FLUID CONTROL SPECIALTIES 
NORTH BERGEN, NEW JERSEY 


Representatives in all Principal Cities 








THE WESTCO UNIBILT PUMP 
++.@n extremely compact, rugged pump for general 
purpose applications at low and medium heads. Ideal 
as sump pump, pressure pump, circulating pump, etc., 
where space is a limitation. Capacities to 100 GPM. 
Heads to 300 ft. Both self-priming and non-self prim- 
ing types. 





THE WESTCO FLEXIBLE COUPLING PUMP 
«..recommended for general purpose applications at 
medium and high heads. Excellent for water supply 
service, heavy duty pressure and circulating work, etc. 
Capacities to 200 GPM. Heads to 500 ft. Self-priming 
and non-self-priming types. For hot and cold liquids. 





WESTCO CONDENSATE RETURN UNIT 
«+-Feturns condensate to boiler at highest possible 
Pp , effecting imp fuel savings. Auto- 
matically compensates for extreme head variations, 
assuring positive return against fluctuating pressures. 
Compact, rugged. Sizes to 100,000 sq. ft. of radiation. 
Pressures to 150 lbs. 








WESTCO BOILER FEED UNIT 
«+. insures uniformly-even boiler feed to maintain 
highest possible boiler temperatures with minimum 
firing. Automatically maintains uniform water level 
and steam space in the boiler, increasing boiler effi- 
ciency. Internal Make-up type for boilers to 25 HP. 
External Make-up for boilers to 750 HP. 





NEW 64-PAGE WESTCO CATALOG. SEND FOR YOUR FREE COPY. 5 


JOSHUA HENDY 


Pomona 


21 Locus 


Pu 


A 


mp Co Divis 


IRON WORKS 
ron 
Lours J 


50 COMPLETE 
WITH INDUSTRIAL 
TYPE FLUE FILTER 


BACHARACH 


Industrial Instrument Co. 
BENNETT 
PITTSBURGH, PA 





GET FULL Value From Fuel 
“FYRITE che Senate “ORSAT” 


Makes ACCURATE 
C02 Analysis EASY! 


The FYRITE instantly reveals 
stack loss—the greatest loss in 
the conversion of heat energy of 
the fuel to heat energy in the 
steam. It is accurate within '2 of 
1% CO,. The FYRITE is simple 
and rugged—has no valves, 
clamps, or leveling bottle; no 
glass parts or batteries. It is spill- 
proof, cold-weather proof. More 
than 7000 are in use. 





OXYGEN ANALYZER designed 
on same principle available soon. 
Write for particulars. 














RETURN THIS COUPON FOR BULLETIN 340 
on FYRITE “Orsat”. Also learn how to get 
immediate delivery under priority regulations. 
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Neb., Omaha—Farm Crops Proc- 
essing Corp., Fourth and Jones Sts., 
Alvin E. Johnson, secretary-treasurer, 
plans installation of electric power 
equipment in new additions to com- 
mercial alcohol plant at location noted, 
for increased production for Govern- 
ment. Cost estimated about $1,100,000, 
with financing provided by Defense 
Plant Corp., Washington, D. C., Fed- 
eral agency. Work will be carried out 
at early date. 

. J.. Hoboken—Bethlehem Steel 
Co., Shipbuilding Division, foot of 14th 
St., has approved plans for new boiler 
house at local yards, estimated to cost 
over $50,000. with boilers and auxiliary 
equipment. Work will be placed under 
way at once. Lockwood, Greene Engi- 
neers, Inc., 10 Rockefeller Plaza, New 
York, N. Y., is consulting engineer. 

N. Y., College Point—Edo Aircraft 
Corp., College Point, manufacturer of 
airplane specialties, will make exten- 
sions in plant for production for Gov- 
ernment, with installation of machinery 
and electric power equipment for in- 
creased output. Cost estimated about 
$100,000, with financing by Defense 
Plant Corp., Washington, D. C., Fed- 
eral agency. Program scheduled to 
begin soon. 

N. Y., Jamestown—American Avi- 
ation Corp, Jamestown Municipal Air- 
port, manufacturer of plywood aircraft, 
now in production for Government, 
plans new boiler house in connection 
with expansion in plant, with installa- 
tion of boilers, pumps and auxiliary 
equipment. Program will include three 
other buildings, totaling over 100, 000 
sq ft floor space. Electric power equip- 
ment will be installed. Cost estimated 
about $950,000, with financing by De- 


fense Plant Corp., Washington, D. C., 
Federal agency. Beck & Tinkham, 
Bailey Building, Jamestown, are archi- 
tects. 

R. I., Central Falls—General Prod- 
ucts Co., 86 Hadwin St., manufacturer 
of plastic products, plans installation 
of electric power equipment in new 
two-story addition. Cost estimated 
close to $50,000, with machinery. 
Dwight Seabury Co., 188 Main St., 
Pawtucket, R. I., is architect. 

Texas, Texas City—Gulf Oil Corp., 
Gulf Building, Houston, Texas, plans 
extensions and improvements in five 
pumping plants used for oil pipe line 
service in vicinity of Texas City, in- 
cluding installation of pumping equip- 
ment and accessories for increased 
capacity. Cost reported close to 
$100,000. 

Texas—War Department, Washing- 
ton, D. C., has plans under way for 
new army air force base in Bexar 
County, exact location not announced, 
including hangars, shops and other in- 
dustrial buildings. Electric power 
equipment will be installed. Also will 
install power substation, distribution 
lines and other electrical facilities. It is 
understood that a refrigerating plant 
will be built. Entire project will cost 
over $1,000,000, and will be carried out 
under supervision of U. S. District En- 
gineer Office, San Antonio, Texas. 

Vt., Burlington — Bell Aircraft 
Corp., 2050 Elmwood Ave., Buffalo, 
N. Y., manufacturer of military air- 
planes, has acquired a former textile 
mill at Burlington, and will remodel 
and equip for new plant for manufac- 
ture of special aircraft equipment for 
Government. Property consists of a 


group of buildings, totaling 250,000 sq 
ft of floor space, and will be developed 
for large output. Electric power equip. 
ment will be installed. Cost estimated 
about $2,000,000, with financing pro- 
vided by Defense Plant Corp., Wash. 
ington, C., Federal agency. Pro. 
posed to carry out work at once. 

W. Va., Cabincreek — Appalachian 
Electric Power Co., Charleston, W. Va., 
has plans maturing for alterations and 
improvements in steam-electric gener. 
ating station at Cabincreek, and will 
begin work at early date. No estimate 
of cost has been announced. 

Wis., Appleton — Wisconsin-Michi- 
gan Power Co., 137 West Mill St. 
Appleton, is considering installation of 
a new water-gas generating set for ex- 
pansion in artificial gas plant, including 
complete auxiliary equipment. No esti- 
mate of cost announced. Application 
has been made for permission. 

Wis., Appleton—Wisconsin Render- 
ing Co., Appleton, manufacturer of 
tallow, greases, etc., plans installation 
of electric power equipment in connec. 
tion with proposed rebuilding of plant, 
recently destroyed by fire, with loss 
reported at close to $90,000, with ma- 
chinery. 

Wis., Cudahy—Ladish Drop Forge 
Co., Cudahy, manufacturer of steel 
forgings, will carry out expansion in 
plant for production for Government, 
including additional buildings and in- 
stallation of machinery and _ electric 
power equipment for considerably in- 
creased output. Entire program will 
cost about $1,200,000, with financing 
provided by Defense Plant Corp. 
Washington, D. C., Federal agency. 
Work will proceed at early date. 





OPEN STEEL FLOORING ~- SAFETY STEPS 


CONCRETE ARMORING 





SAFEGUARD YOUR ENGINES AND PUMPS 
with MANZEL LUBRICATORS 


Manzel-lubricated engines, pumps and 
other heavy machinery receive exactly the 
right amount of oi] automatically to pro- 
tect cylinders and bearings from friction 
and wear. Delivered in accurately meas- 
ured amounts to eack. lubrication point, 
the oil goes further and does its job more 
efficiently. 

Manzel Lubricators start, stop, 
speed up and slow down with 
the engine. Feed is easily set 
and very accurate. Once set for 
the right amount of feed, the 
Lubricator requires no further 
attention except to keep oil res- 
ervoir supplied. 


Write for Catalog 25-C 


MANZEL BROTHERS COMPANY, 327 Babcock St., Buffalo, N. Y. 








TRI*LOK 


DRAVO fe tON With a 


300 PENN AVENUE, PITTSBURGH, 
REPRESENTATIVES IN PRINCIPAL CITIES 


“wl 


Full descriptive catalog 
of Tri-lok Grating, Safety 
Treads and other prod- 
ucts on request. 





SAVE WARTIME COAL 


REMOVE WASTEFUL 
BOILER SCALE 


VIBRATAP CLEANER 


Models for both fire tube and water tube boilers do a perfect 
cleaning job because vibratory action dislodges the full thick- 
ness of the deposit. 

Now is the time to clean boiler tubes and save fuel, restore a 
boiler’s steaming capacity. Write for Bulletin V-9. 


BRUNT EQUIPMENT co. 


59 SO. DIVISION ST. 


BUFFALO, N. Y. 
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“PENNSYLVANIA” CRUSHERS 


BRADFORD BREAKERS 


Reduce R.O.M. for Stoker or Pulver- 
izer feed with absolutely no oversize and 
low. “‘over-grinding.’’ Crush by gravity- 
impact. Automatically eject, without 
damage, tramp iron, mine debris and 
hard rock. Low H. P.... slow speed 
.-.- long life. Low upkeep... rugged 
... thoroughly dependable. 25 to 500 
T.P.H. Steelbuilt. Patented. 


HAMMERMILLS 


The Central Feed REVERSIBLE is 
the most outstanding advance in Ham- 
mermill design in 20 years... REVER- 
SIBILITY is an exclusive ‘‘Pennsyl- 
vania”’ feature. Automatic hammer 
turning. Feed R.O.M. or smaller. . 
Adjustable Cages... Tramp iron pro- 
tection. Rugged . . . dependable 25 to 
500 T.P.H. Steelbuilt. Patented. 


“BRADFORD-HAMMERMILLS” 


MORE HEAT- FASTER 
WITH LESS FUEL! 


FLOOR-TYPE HEATER with 
Strong 70 Series trap drain- 
ing inlet line, and 80 Series 
with Thermal Air Valve 
draining heater. Note strain- 
ers ahead of traps. OVER- 
HEAD HEATER (circle) 
drained by Strong 70-T trap, 
with built-in thermal vent. 


Combine good features of ‘‘Pennsyl- 
vania’” Bradford Breaker and Ham- 
mermill. Take R.O.M. or smaller. 
Crush finer than Bradford, but less 
than Hammermill. 25 to 600 T.P.H. 
Ruggedly Steelbuilt. Patented. 


SINGLE ROLLS 


Take R.O.M. and down feed. Quick 
adjustability from %” to 8” sizing... 
Tramp iron relief... slow speed... 
modest H.P. Crush Ash Clinker. Steel- 
built. Patented. 


“GRANULATORS” 


Granulate materials of medium 
hardness . . . Bituminous coal. . . 
Gypsum Rock, etc., to product sizes 
%” to 2”, with minimum fines and 
oversize. Operation practically dust- 
less. 





Rilleti: Sahl, 
are 


to interested parties 


PENNSYLVANIA CRUSHER CO. 


Liberty Trust Bidg.. PHILADELPHIA, PA. 
New York Pittsburgh Chicago 
London Los Angeles Birmingham 





Accumulated condensate and 
trapped air can make unit heaters 
slow in starting. Uncertain drain- 
age can seriously reduce heat 
output. 
Leaky Traps Waste Fuel 
While all Strong Inverted 
Bucket Traps will handle large 
amounts of air, the hookups shown 
here provide thermal air vents 
for practically instantaneous heat- strong 70-T trap with builtin 
ing. Use of Strong anti-balancing bi-metal air vent. For saturated 


Think of the TIME 
traps, guaranteed for a year “01m Pree © 150 pat 


You'll 
against leakage, insures positive drainage without waste 


S ave of steam. 


with Babbitt Sprock- 
et Rims on all your 
“high-up” valves. No 
need of keeping a 
long, cumbersome 
ladder always on 
hand just to close a 
valve. 


Babbitt ~—, give 

you instant and pos- 

itive control of over- Fabricated Steel Traps 

R head valves from the 

floor—save time, steam and accidents. Adjustable to 

any valve, easily attached and low in cost. Don’t delay. 

Get your Babbitt Rims now! Complete information 
on request. 


BABBITT STEAM SPECIALTY CO. 


South Water, Spring and First Sts. 
New Bedford, Mass., U.S. A. 


Babbilt 


—-Adjustable— 
SPROCKET RIM 
with Chain Guide 











Completeness of the Strong line enables us to recommend 
exactly the type and size you need—open or inverted 
bucket, closed float, float-and-thermostatic (blast), etc.— 
forged, welded, cast and semi-steel construction. Send your 
drainage problems to Strong, Carlisle & Hammond Co., 
Cleveland, Ohio. 














SPECIALTIES 


STEAM 
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These six features of Chapman design add up to 
longer life for List 960 than for any comparable 
small valve. Specially important are the tough 
seats and plugs which... if your service is especial- 

ly severe...may even be super-hardened by an exclu- 
sive Chapman process. 


This means that List 960 is the No. 1 valve for plants 
that want to get rid of all the usual small-valve troubles 

for the duration. Chapman makes this tough forged- AWN t 
steel valve in sizes from \" to 2"... for all pressures PMAN 

up to 800 Ib. at 750° F, or 1500 Ib. cold working pres- CHAR 

sure. Standardize on List 960 for all your small steam, 

water, gas, oil, and air lines. 
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PERMUTIT ZEO-KARB* 
WATER SOFTENER 
r conditioner 


bi- 
he 


Zeo-Karb H wate 
both hardness an 


removes 
om raw water. 


carbonates fr 
effluent contains 1 
—is reduced in total 
alkalinity. The alkalinity ca e 
ired by mixing elllu- 
ents from 4 Zeo-Karb H unit and 
a sodium Zeolite unit. 


makes every ty pe of 
equipment for better water con- 
ditioning-Other processes include 
hot lime soda softeners, deaerat- 
the new Demineraliz- 
ss, silica Temov 
continuous blow-off equipment. 


*Trademark Reg. U-S- Pat. Off. ; - 
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